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PREFACE. 


The  arrangement  of  TJie  American  Ephemeris  adopted  in  the  volume 
for  the  year  1882,  and  explained  in  the  Appendix  to  that  volume,  has 
been  continued  without  radical  change  to  the  present  time. 

The  additions  then  made  comprise  more  complete  data  for  eclipses  of 
the  sun,  diagrams  showing  the  configurations  of  the  satellites  of  Jupiter, 
data  respecting  the  disks  of  Mercury  and  Venus  for  the  reduction  of  me- 
ridian and  photometric  observations,  and  diagrams,  with  tables,  for  ident- 
ifying any  known  satellites  of  other  planets.  The  work  is  divided  into 
three  parts,  as  follows:  — 

Part  I,  EpJiemeris  for  the  Meridian  of  Greenwich,  gives  the  heliocentric 
and  geocentric  positions  of  the  major  planets,  the  Ephemeris  of  the  Sun, 
and  other  fundamental  astronomical  data  for  equidistant  intervals  of  Green- 
wich mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington,  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  the 
data  for  their  reduction  are  also  included  in  this  Part.  The  list  of  mean 
and  apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  con- 
venience of  field-astronomers. 

Part  III,  Phenomena,  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient. 

SIMON  NEWCOMB, 

Professor  U.  S.  JVovy,  Superinttndmt. 
Washington,  July  27,  1887. 
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CORRECTIONS. 


Ephtmtrisfor  1887  (First  Edition  only). 

Page  294,  /Tauri,  in  last  column, 

296,  Dec.  of  a  Hydne, 

297,  In  all  copies  of  Kphemeris  from  18*2  to  1687, 

298,  i  Cassioper,  last  column, 

298,  Dec.  of  ,3  Coroner*  Borealis, 

299,  Groomb.  944,  Ann.  Var.  in  R.  A., 

300,  1  Draconis  (H.)  in  R.  A., 

51 1,  16th  line  from  bottom, 

512,  Annapolis  mean  time  of  Emersion, 

The  American  Nautical  Almanac  for  1888  (First  Edition). 
Page  248,     Ann.  Var.  in  Dec.  of  6  Orionia,  for  —2'  .93  read  +2".93 


for  12.753 

read 

12.5/.> 

"    + 

<i 

— 

"   31  Coronie 

Boreal 

lis    " 

31  Coma?  Berenices 

"   + 

u 

— 

"   46".92 

u 

43".92 

44   — 

14 

+ 

"   57».747 

41 

54-.747 

44         y 

u 

Y 

44      f)h 

u 

6* 

Ephemeris  for  1886  (First  Edition). 

Page  293,  R.  A.  of  6  draw  Minoris,  for  20-.008 

294,  47  Cephei  (11.)     Ann.  Var.  in  R.  A  ,  "   +7«.5I52 

297,  f3  Chamarleontis,  "  "  "    +3-.3706 

297,  a  Canum  Venat.,  u  " 

298,  4  Ursm  Minoris,  "  "  "    —  (K3349 

298,  t>  Bootiri,  Ann.  Var.  in  Dec  ,  "   —1 5" .695 

299,  A  Ursa-  Minoris,  Dec,  «   20".24 

300,  0  Lyr«,  R.  A.,  "   30».79l 

302  to  312,    To  the  R.  A.  of  a  Ursa  Minoris  apply  the  correction  — 0».04 
322,    Dec.  of  1 1  Ononis,  for  South 


read 


20*080 

+7-.7152 

+3*.3996 

+2-.8157 

— 0«.3249 

-I5".965 

40".24 

28«.79l 


read  North. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

THE  TEAR  1890,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  114TH  AND  THE  BEGINNING 
OF  THE  115TH  YEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA, 
CORRESPONDS    TO 

The  year  6603  of  the  Julian  Period ; 

"         7398-99  of  the  Byzantine  era,  the  year  7399  commencing  on  September  1st; 

"         5650-51  of  the  Jewish  era,  the  year  5651  commencing   on  September  15th,  or,  more 

exactly,  at  sunset  on  September  14th; 
"         2643  since  the  foundation  of  Rome,  according  to  Varro; 

"         2637  since   the   beginning  of  the  era  of  Nabonassar,   which    has    been    assigned   to 
Wednesday,  the  26th   of  February  of  the   3967th   year  of  the    Julian    Period: 
corresponding,  in  the  notation  of  chronologists,  to  the  747th ;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  before  the  birth  of  Christ; 
"         2666  of  the  Olympiads,  or  the  second  year  of  the  667th  Olympiad  commencing  in  July, 
1890,  if  we  fix  the  era  of  the  Olympiads  at  775£  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3938  of  the  Julian  Period; 
"         2202  of  the  Grecian  era,  or  the  era  of  the  Seleucidoe ; 
"  1606  of  the  era  of  Diocletian  ; 

"         2550  of  the  Japanese  era  and  to  the  23d  year  of  the  period  entitled  "Meiji." 
The  year  1306  of  the   Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on   the   17th  day  of 
August,  1890. 

The  first  day  of  January'  of  the  year  1890  is  the  2,411,369th  day  since  the  commencement  of  the 
Julian  Period. 


CHRONOLOGICAL  CYCLES. 

Dominical  Letter E 

Epact 9 

Lunar  Cycle  or  Golden  Numbor     ...    10 


Solar  Cycle 23 

Roman  Indiction  •    • 3 

Julian  Period 6603 
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SYMBOLS  AND  ABBREVIATIONS. 


SIQN8  OF  THE  PLANETS,  ETC. 


0 

The  Sun. 

$ 

Mars. 

e 

The  Moon. 

n 

Jupiter. 

3 

Mercury. 

\ 

Saturn. 

? 

Venus. 

s 

Uranus. 

© 

The  Earth. 

^ 

Neptune. 

SIGNS  OF  THE  ZODIAC, 

Spring 
Signs. 

11.    °f  Aries. 
1  2.     y   Taurus. 

Autumn  J 
Signs,    j 

7.  =£*:  Libra. 

8.  m  Scorpius. 

(.3.     EL  Gemini. 

9.     /  Sagittarius. 

(  4.    23  Cancer. 
Summer  J  5      .  r 
Signs.   \  5" .  "  ljeo" 
(6.    njj  Virgo. 

Winter  J 
Signs.     ] 

10.  Vf  Capricornus. 

11.  »  Aquarius. 

12.  H  Pisces. 

A8PL 

VCTS. 

(5  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  90°  in  Longitude  or  Right  Ascension. 
g     Opposition,    or  differing  180°  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 


Q 

Ascending  Node. 

8 

Descending  Node. 

N. 

North. 

S  . 

South. 

E. 

East 

W. 

West 

Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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AT  GREENWICH  APPARENT  NOON. 


I 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 

Thur. 

•  Frid. 

Sat. 


THE  SUN'S 


Apparent 
Right  Ascension. 


h      m       s 

18  48  15.72 
18  52  40.42 
18  57  4.74 


19 
19 
19 


1  28.66 

5  52.15 

10  15.18 


19  14  37.73 
19  18  59.77 
19  23  21.30 

19  27  42.28 
19  32  2.70 
19  36  22.54 

19  40  41.76 
19  45  0.36 
19  49  18.32 

19  53  35.62 

19  57  52.22 

20  2  8.12 

20  6  23.30 
20  10  37  74 
20  14  51.42 

20  19  4.33 
20  23  16.45 
20  27  27.77 

20  31  38.27 
20  35  47.95 
20  39  56.80 

20  44  4.82 
20  48  11.99 
20  52  18.32 
20  56  23.81 


Diff.  for 
1  Hoar. 


1.037 
1.02! 
1.004 

0.987 
0.968 
0.949 

0.929 
0.908 
0.886 

0.863 
0.839 
0.814 

0.789 
0.762 
0.735 

0.707 
0.678 
0.648 

0.618 
0.587 
0.555 

0.523 
0  490 
0.456 

0.421 
0.386 
0.351 

0.316 
0.281 
0.246 
0.211 


Apparent 
Declination. 


S.22  59  22.8 
22  54  3.6 
22  48  17.1 

22  42  3.4 
22  35  22.8 
22  28  15.3 

22  20  41.3 
22  12  40.9 
22  4  14.4 

21  55  22.0 
21  46  4.0 
21  36  20.6 

21  26  12.2 
21  15  39.0 
21  4  41.2 

20  53  19.0 

20  41  33.0 

.20  29  23.5 

20  16  50.7 
20  3  55.0 
19  50  36.8 

19  36  56.5 
19  22  54.3 
19  8  30.6 

18  53  45.9 
18  38  40.6 
18  23  15.0 

18  7  29.5 
17  51  24.6 
17  35  0.7 
17  18  18.1 


Diff.  for 
lHour. 


+12.74 
13.88 
15.00 

+16.13 
17.25 
18.36 

+  19.46 
20.55 
21.63 

+22.71 
23.78 
24.83 

+25.87 
26.90 
27.91 

+28.91 
29.90 
30.88 

+31.84 
32.79 
33.72 

+34.64 
35.54 
36.42 

+37.29 
38.14 

38.98 

+39.80 
40.60 
41.39 
42.16 


32    21     0  28.45     10.176  S.  17     1   17.3    +42.91     16  16.04    68.24     13  51.75      0.319 


Semi- 
diameter. 


16  18.43 

16  18.43 

16  18.43 

16  18.42 

16  18.40 

16  18.38 

16  18.35 

16  18.31 

16  18.27 

16  18.22 

16  18.17 

16  18.11 

16  18.05 

16  17.98 

16  17.90 

16  17.82 

16  17.74 

16  17.65 

16  17.56 

16  17.46 

16  17.36 

16  17.26 

16  17.16 

16  17.05 

16  16.94 

16  16.82 

16  *6.70 

16  16.58 

16  16  45 

16  16.32 

16  16.18 


Sidereal 
Time  of 
Semi- 
diameter 
Pausing 
Meridiau. 


71.08 
71.03 
70.98 

70.92 
70.86 
70.80 

70.73 
70.66 
70.59 

70.51 
70.43 
70.35 

70.27 
70.18 
70.09 

69.99 
69.89 
69.79 

69.69 
69.58 
69.48 

69.37 
69.26 
69.15 

69.04 
68.93 

68.82 

68.70 
68.59 
68.47 
68.36 


Eq  nation  of 

Tine, 

to  be 
Added  to 
Apparent 

Time. 


m       a 

3  53.92 

4  21.98 

4  49.67 

5  16.95 

5  43.80 

6  10.20 

6  36.12 

7  1.54 
7  26.44 

7  50.80 

8  14.60 

8  37.82 

9  0.42 
9  22.40 
9  43.75 

10  4.43 
10  24.43 

10  43.72 

1 1  2.29 
11  20.12 
11  37.20 

11  53.51 

12  9.03 
12  23.75 

12  37.66 

12  50.75 

13  3.01 

13  14.43 
13  25.02 
13  34.77 
13  43.68 


Diff.  for 
1  Hoar. 


1.177 
1.162 
1.145 

1.128 
1.109 
1.090 

1.070 
1.049 
1,027 

1.004 
0.980 
0.955 

0.930 
0.903 
0.876 

0.848 
0.819 
0.790 

0.760 
0.729 
0.697 

0.665 
0.632 
0.598 

0.564 
0.529 
0.494 

0.459 
0.424 
0.389 
0.354 


NOTE.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0*.19  from  the  sidereal  time. 

The  sign  -f  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing. 


IL 


JANUARY,    1890. 


AT  GBBBITWIOH  TffRATT  TSOOS. 

THE  SUN'S 

t 

1 

o 

1 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Dint  for 
lHour. 

Sidereal 

Time, 

or 

Bight  Ascension 

of 

Mean  Sun. 

Apparent 
Bight  Ascension. 

Diftfor 
1  Hoar. 

Apparent 
Declination. 

DUE  for 
1  Hoor. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

18  48  15*01 
18  52  39.62 
18  57     3.86 

a 
11.033 
11.018 
11.001 

S.  22°  59'  23*6 
22  54    4.6 
22  48  18.3 

+12.74 
13.87 
14.99 

m       a 

3  53.84 

4  21.90 
4  49.58 

a 

1.177 
1.162 
1.145 

h     m      a 

18  44  21.16 
18  48  17.72 
18  52  14.28 

Sat. 

SUN. 

Mon. 

4 
5 
6 

19     1  27.70 
19     5  51.10 
19  10  14.05 

10.984 
10.965 
10.946 

22  42    4.8 
22  35  24.4 
22  28  17.2 

+16.12 
17.24 
18.35 

5  16.86 

5  43.70 

6  10.09 

1.128 
1.109 
1.090 

18  56  10.84 

19  0    7.40 
19    4    3.96 

Tues. 
Wed. 
Thur. 

7 
8 
9 

19  14  36.52 
19  18  58.49 
19  23  19.95 

10.926 
10.905 
10.833 

22  20  43.4 
22  12  43.3 
22     4  17.1 

+19.45 
20.54 
21.62 

6  36.01 

7  1.42 
7  26.32 

1.070 
1.049 
1.027 

19    8    0.51 
19  11  57.07 
19  15  53.63 

Frid. 

Sat. 

SUN. 

10 
11 
12 

19  27  40.86 
19  32     1.21 
19  36  20.98 

10.860 
10.836 
10.611 

21  55  25.0 
21  46     7.3 
21  36  24.2 

+22.70 
23.77 
24.82 

7  50.68 

8  14.47 
8  37.68 

1.004 
0.980 
0.955 

19  19  50.19 
19  23  46.74 
19  27  43.30 

Mon. 
Tues. 
Wed. 

13 
14 
15 

19  40  40.14 
19  44  58.68 
19  49  16.58 

10.786 
10.759 
10.732 

21  26  16.1 
21   15  43.2 
21     4  45.6 

+25.b6 
26.89 
27.90 

9    0.28 
9  22.26 
9  43.61 

0.930 
0.903 
0.876 

19  31  39.86 
19  35  36.42 
19  39  32.97 

Thur. 

Frid. 

Sat. 

16 
17 
18 

19  53  33.82 

19  57  50.37 

20  2     6.22 

10.704 
10.675 
10.646 

20  53  23.8 
20  41  38.2 
20  29  29.0 

+28.90 
29.89 
30.87 

10    4.29 
10  24.29 
10  43.58 

0.848 
0.819 
0.790 

19  43  29.53 
19  47  26.08 
19  51  22.64 

SUN. 

Mon. 

Tues. 

19 
20 
21 

20     6  21.35 
20  10  35.74 
20  14  49.38 

10.616 
10.585 
10.553 

20  16  56.6 
20    4     1.2 
19  50  43.3 

+31.83 
32.78 
33.71 

11     2.15 
11   19.98 
11  37.07 

0.760 
0.729 
0.697 

19  55  19.20 

19  59  15.76 

20  3  12.31 

Wed. 
Thur. 
Frid. 

22 
23 
24 

20  19     2.25 
20  23  14.33 
20  27  25.61 

10.521 
10.488 
10.454 

19  37     3.3 
19  23     1.4 
19    8  38.1 

+34.63 
35.53 
36.41 

11  53.38 

12  8.90 
12  23.63 

0.665 
0.632 
0.598 

20    7     8.87 
20  11     5.43 
20  15     1.99 

Sat. 

SON. 

Mon. 

25 

26 
27 

20  31  36.08 
20  35  45.73 
20  39  54.55 

10.420 
10.385 
10.350 

18  53  53.7 
18  38  48.7 
18  23  23.4 

+37.28 
38.13 
38.97 

12  37.55 

12  50.64 

13  2.90 

0.564 
0.629 
0.494 

20  18  58.54 
20  22  55.10 
20  26  51.65 

Tues. 

Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

20  44     2.54 
20  48     9.69 
20  52  16.00 
20  56  21.47 

10.315 
10.280 
10.245 
10.210 

18    7  38.2 
17  51  33.6 
17  35  10.0 
17  18  27.7 

+39.79 
40.59 
41.38 
42.15 

13  14.33 
13  24.93 
13  34.69 
13  43.60 

0.459 
0.424 
0.389 
0.354 

20  30  48.21 
20  34  44.76 
20  38  41.32 
20  42  37.87 

Sat. 

32 

21     0  26.10 

10.175 

S.  17     1  27.2 

+42.90 

13  51.67 

0.319 

20  46  34.43 

Kotb.— -The 
The 
•roc 

semidiAmeter  for  mean  noon  n 
sign  -f-  prefixed  to  the  hourly 
Leorenalng. 

aay  be  aasnmed  the  same  aa  thi 
change  of  declination  indicate! 

it  for  apparent  i 
i  that  south  deol 

oon. 
[nations 

Diff.  for  1  Hour, 
+9-.8665. 
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AT  GREENWICH  MEAN  NOON. 

i 

§ 

i 

THE  SUN'S 

• 

i 

TRUE  LONGITUDE. 

Logarithm 

of  the 

Radian  Vector 

Mean  Time 

o 

1 

Dint  for 
lHoor. 

LATITUDE. 

of  the 
Earth. 

Diff.  for 
1  Honr. 

of 
Sidereal  Noon. 

\ 

V 

l 

1 

o        /       // 

281     5  51.1 

t       it 

6    7.8 

152*88 

-  0.35 

9.9926458 

-  0.9 

h      m       • 

5  14  47.13 

2 

2 

282    7    0.2 

7  16.7 

152.87 

0.24 

9.9926451 

+  0.2 

5  10  51.22 

3 

3 

•  283    8    9.0 

8  25.3 

152.86 

-0.12 

9.9926470 

1.3 

5     6  55.31 

• 

4 

4 

284    9  17.5 

9  33.7 

152.85 

+  0.01 

9.9926516 

+  2.5 

5    2  59.40 

5 

5 

285  10  25.9 

10  41.9 

152.84 

0.15 

9.9926590 

3.7 

4  59     3.49 

6 

6 

286  11  34.1 

11  49.9 

152.83 

0.28 

9.9926693 

4.9 

4  55    7.57 

7 

7 

287  12  42.1 

12  57.7 

152.83 

+  0.40 

9.9926824 

+  6.1 

4  51   11.66 

8 

8 

288  13  49.9 

14     5.3 

152.82 

0.51 

9.9926984 

7.2 

4  47  15.74 

9 

9 

289  14  57.5 

15  12.7 

152.82 

060 

9.9927171 

8.4 

4  43  19.82 

10 

10 

290  16     5.0 

16  20.1 

152.81 

+  0.67 

9.9927385 

+  9.5 

4  39  23.91 

11 

11 

291   17  12.5 

17  27.4 

152.81 

0.70 

9.9927626 

10.6 

4  35  28.00 

12 

12 

292  18  19.8 

18  34.5 

152.80 

0.71 

9.9927892 

11.6 

4  31  32.09 

13 

13 

293  19  27.0 

19  41.5 

152.80 

+  0.68 

9.9928182 

+12.6 

4  27  36.18 

14 

14 

294  20  34.0 

20  48.4 

152.79 

0.63 

9.9928494 

13.5 

4  23  40.27 

15 

15 

295  21  40.8 

21  55.1 

152.78 

0.55 

9.9928827 

14.3 

4  19  44.36 

16 

16 

296  22  47.4 

23     1.5 

152.77 

+  0.44 

9.9929179 

+15.1 

4  15  48.45 

17 

17 

297  23  53.7 

24    7.6 

152.75 

0.32 

9.9929549 

15.8 

4  11  52.53 

18 

18 

298  24  59.5 

25  13.3 

152.73 

0.20 

9.9929937 

16.5 

4     7  56.62 

19 

19 

299  26    4.7 

26  18.4 

152.71 

+  0.07 

9.9930342 

+  17.2 

4    4     0.71 

20 

20 

300  27     9.4 

27  22.9 

152.68 

-0.06 

9.9930762 

17.8 

4     0    4.80 

21 

21 

301  28  13.4 

28  26.7 

152.65 

0.18 

9.9931197 

18.5 

3  56     8.90 

22 

22 

302  29  16.7 

29  29.8 

152.62 

-0.27 

9.9931647 

+19.1 

3  52  12.99 

23 

23 

303  30  19.2 

30  32.1 

152.58 

0.34 

9.9932113 

19.7 

3  48  17.08 

24 

24 

304  31  20.7 

31  33.4 

152.54 

0.39 

9.9932595 

20.4 

3  44  21.16 

25 

25 

305  32  21.0 

32  33.6 

152.49 

-0.41 

9.9933093 

+21.1 

3  40  25.25 

26 

26 

306  33  20.1 

33  32.6 

152.44 

0.39 

9.9933607 

21.8 

3  36  29.34 

27 

27 

307  34  18.1 

34  30.4 

152.39 

0.34 

9.9934139 

22.6 

3  32  33.43 

28 

28 

308  35  14.9 

35  27.1 

152.33 

-0.27 

9.9934690 

+23.4 

3  28  37.52 

29 

29 

309  36  10.4 

36  22.5 

152.28 

0.18 

9.9935261 

24.2 

3  24  41.61 

30 

30 

310  37     4.5 

37  16.5 

152.22 

-  0.06 

9.9935853 

25.1 

3  20  45.70 

31 

31 

311  37  57.3 

38    9.1 

152.17 

+  0.07 

9.9936467 

26.0 

3  16  49.79 

32 

32 

312  38  48.8 

39    0.4 

152.12 

+  0.21 

9.9937105 

+27.0 

3  12  53.88 
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GREENWIQH 

MEAN  TIME. 

2 

THE  MOON'S 

1 
1 

SEMIDIAMBTER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGS. 

l^OOB. 

Midnight. 

Noon. 

Diff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwioh. 

Dift  for 
1  Hoar. 

Noon. 

1 

2 
3 

i         n 

15    2.1 
14  55.3 
14  50.1 

i       a 

14  58.4 
14  52.5 
14  48.2 

/       // 

55    3.9 
54  38.7 
54  19.9 

-1.80 
0.91 
0.66 

54'  50*4 
54  28.5 
54  12.8 

-1.05 
0.79 
0.54 

h      in 

8  43.4 

9  29.6 
10  17.2 

m 

1.90 
1.96 
2.01 

d 

10.0 
11.0 
12.0 

4 
5 
6 

14  46.6 
14  44.6 
14  44.0 

14  45.5 
14  44.1 
14  44.1 

54    7.1 
53  59.6 
53  57.2 

-0.43 

-0.21 

0.00 

54     2.7 
53  57.8 
53  57.8 

-0.31 
-0.10 
+0.1  r 

11     5.9 

11  55.3 

12  44.6 

2.04 
2.06 
2.03 

13.0 
14.0  1 
15.0  1 

7 
8 
9 

14  44.7 
14  46.8 
14  50.6 

14  45.5 

14  48.5 
14  53.1 

53  59.8 

54  7.7 
54  21.4 

+0.23 
0.45 
0.70 

54     3.0 
54  13.8 
54  30.6 

+0.33 
0.57 
0.84 

13  32.9 

14  19.8 

15  5.1 

1.98 
1.92 
1.84 

16.0 
17.0 
18.0 

10 
11 
12 

14  56.0 

15  3.4 
15  13.0 

14  59.4 

15  7.9 
15  18.5 

54  41.6 

55  8.8 
55  43.6 

+0.99 
1.29 
1.61 

54  54.3 

55  25.3 

56  3.8 

+1.13 
1.45 
1.76 

15  49.2 

16  32.6 

17  16.1 

1.80 
1.82 
1.86 

19.0 
20.0 
21.0 

13 
14 
15 

15  24.5 
15  37.7 
15  52.4 

15  30.9 

15  44.9 

16  00 

56  25.9 

57  14.8 

58  8.5 

+  1.91 
2.15 
2.30 

56  49.6 

57  41.2 

58  36.3 

+2.04 
2.24 
2.31 

18     0.8 

18  47.9 

19  38.5 

1.93 
2.03 
2.20 

22.0 
23.0 
24.0 

16 
17 

18 

16     7.5 
16  21.8 
16  34.0 

16  14.8 
16  28.3 
16  38.7 

59    4.0 

59  56.7 

60  41.3 

+2.28 
2.06 
1.60 

59  31.0 

60  20.4 
60  58.7 

+2.20 
1.86 
1.28 

20  33.6 

21  33.4 

22  37.2 

2.39 
2.57 
2.69 

25.0 
26.0 
27.0 

19 
20 
21 

16  42.3 
16  45.7 
16  43.6 

16  44.7 
16  45.4 
16  40.5 

61  12.0 
61  24.5 
61   16.6 

+0.92 
+0.10 
-0.75 

61  20.8 
61  23.1 
61     5.2 

+0.52 

-0.33 

1.14 

23  42.5 

6 
0  46.6 

2.69 
2.59 

28.0 

29.0 

0.5 

22 
23 
24 

16  36.1 
16  24.3 
16    9.7 

16  30.7 
16  17.3 
16     1.9 

60  49.2 
60    5.9 
59  12.3 

-1.50 
2.05 
2.36 

60  29.2 
59  40.0 
58  43.4 

-1.81 
2.24 
2.43 

1  47.1 

2  43.1 

3  34.9 

2.43 
2.27 
2.09 

1.5 
2.5 
3.5 

25 
26 
27 

15  53.9 
15  38.2 
15  23.8 

15  46.0 
15  30.8 
15  17.3 

58  14.0 
57  16.5 
56  23.5 

-2.44 
2.32 
2.06 

57  44.9 
56  49.2 
55  59.7 

-2.40 
2.21 
1.91 

4  23.4 

5  9.8 
5  55.3 

1.96 
1.91 
1.89 

4.5 
5.5 
6.5 

28 
29 
30 
31 

15  11.3 
15     1.2 
14  53.6 
14  48.4 

15     6.0 
14  57.1 
14  50.7 
14  46.7 

55  37.8 
55     0.7 
54  32.7 
54  13.6 

-1.73 
1.36 
0.98 
0.62 

55  18.2 
54  45.6 
54  22.1 
54     7.2 

-1.55 
1.17 
0.80 
0.45 

6  40.6 

7  26.7 

8  13.9 

9  2.2 

1.90 
1.94 
1.99 
2.03 

7.5 

8.5 

9.5 

10.5 

32 

14  45.5 

14  44.7 

54    2.7 

-0.30 

54     0.0 

-0.15 

9  51.3 

2.05 

11.5 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Dlfffor 
1  Minute. 

Declination. 

Din*,  for 
1  Minute. 

Hoar. 

Bight  Ascension. 

DitE  for 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

WEI 

MSTESI 

)AY  1. 

FRIDAY  3. 

0 

h     ni     s 

3  11  50.34 

8 

1.9860 

N.14°    3  287 

10.133 

0 

h     m      s 

4  49  30.21 

s 
9.0874 

N.20  40  34.9 

it 
6.161 

1 

3  13  49.55 

1.9877 

14  13  34.7 

10.065 

1 

4  51  35.52 

9.0696 

20  46  42.9 

6.065 

2 

3  15  48.86 

1.9694 

14  23  36.5 

9.996 

2 

4  53  40.96 

3.0917 

20  52  45.1 

5.987 

3 

3  17  48.27 

1.9911 

14  33  34.2 

9.937 

3 

4  55  46.53 

3.0938 

20  58  41.4 

5.889 

4 

3  19  47.79 

1.9939 

14  43  27.7 

9.857 

4 

4  57  52.22 

3.0959 

21     4  31.8 

5.791 

5 

3  21  47.42 

1.9947 

14  53  17.0 

9.787 

5 

4  59  58.04 

3.0980 

21   10  16.3 

5.693 

6 

3  23  47.16 

1.9966 

15    3    2.1 

9.717 

6 

5    2    3.98 

3.1000 

21    15  54.9 

5.594 

7 

3  25  47.01 

1.9984 

15  12  43.0 

9X45 

7 

5    4  10.04 

9.1031 

21  21  27.6 

5.495 

8 

3  27  46.97 

9.0003 

15  22  19.5 

9.579 

8 

5    6  16.23 

9.1043 

21  26  54.3 

5.395 

9 

3  29  47.05 

3.0099 

15  31  51.7 

9.500 

9 

5    8  22.54 

9.1069 

21  32  15.0 

5.394 

10 

3  31  47.24 

9.0049 

15  41   19.5 

9.437 

10 

5  10  28.97 

9.1081 

21  37  29.6 

5.193 

11 

3  33  47.55 

9.0069 

15  50  42.9 

9.359 

11 

5  12  35.51 

9.1100 

21  42  38.1 

5.091 

12 

3  35  47.98 

9.0083 

16    0     1.8 

9.977 

12 

5  14  42.17 

9.1119 

21  47  40.5 

4.989 

13 

3  37  48.53 

9.0109 

16    9  16.2 

9.903 

13 

5  16  48.94 

9.1138 

21  52  36.8 

4.887 

14 

3  39  49.20 

9.0199 

16  18  26.1 

9.137 

14 

5  18  55.83 

9.1157 

21  57  27.0 

4.785 

15 

3  41  50.00 

9.0143 

16  27  31.4 

9.050 

15 

5  21     2.83 

9.1  J  76 

22    2  11.0 

4.669 

16 

3  43  50.92 

9.0164 

16  36  32.1 

8.973 

16 

5  23    9.94 

9.1194 

22    6  48.8 

4.578 

17 

3  45  51.97 

9.0186 

16  45  28.1 

8.894 

17 

5  25  17.15 

9.1311 

22  11  20.4 

4.475 

18 

3  47  53.15 

9.0907 

16  54  19.4 

6.816 

18 

5  27  24.47 

3.1338 

22  15  45.8 

4.371 

19 

3  49  54.46 

9.0998 

17    3    6.0 

8.737 

19 

5  29  31.89 

3.1345 

22  20    4.9 

4.366 

20 

3  51  55.89 

9.0949 

17  11  47.8 

8.657 

20 

5  31  39.41 

9.1969 

22  24  17.7 

4.160 

21 

3  53  57.45 

9.0971 

17  20  24.8 

8.577 

21 

5  33  47.04 

9.1379 

22  28  24.1 

4.054 

22 

3  55  59.14 

9.0993 

17  28  57.0 

8.496 

22 

5  35  54.76 

9.1395 

22  32  24.2 

3.948 

23 

3  58    0.96 
TH 

9.0314 

[JRSD, 

N.17  37  24.3 
1Y  2. 

8.414 

23 

5  38    2.58 

sa: 

3.1311 

rURDj 

N.22  36  17.9 
1Y  4. 

3.849 

0 

4    0    2.91 

9.0336 

N.17  45  46.6 

8^31 

0 

5  40  10.49 

9.1396 

N.22  40    5.3 

3.736 

1 

4    2    5.00 

9.0359 

17  54    4.0 

8JM8 

1 

5  42  18.49 

,  9.1341 

22  43  46.3 

3.699 

2 

4    4    7.22 

9.0381 

18    2  16.4 

8.165 

2 

5  44  26.58 

9.1355 

22  47  20.8 

3.538 

3 

4    6    9.57 

9.0403 

18  10  23.8 

8.081 

3 

5  46  34.75 

9.1369 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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11  21  35.78 

1.9999 

9  39  18.3 

11.367 

21 

12  53  54.80 

1.9484 

S.  0    8  43.5 

19.858 

22 

1 1  23  31.09 

1.9914 

9  27  54.8 

11.415 

22 

12  55  51.77 

1.9506 

0  21  35.4 

19.871 

23 

11  25  26.35 

141907 

9  16  28.5 

11.469 

23 

12  57  48.87 

14)598 

0  34  26.1 

19.884 

24 

11  27  21.57 

14)900 

N.  9    4  59.4 

11.508 

24 

12  59  46.11 

14)551 

S.  0  47  21.5 

19.896 

vm. 
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GBBBNWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoenaion. 

DUE  for 
1  Minute. 

DftollnftHon. 

Dill  for 
1  Minute. 

Right  Ascension. 

DUE  for 
1  Minute. 

- 
Declination. 

Diftfor 
1  Minute. 

M( 

MJDA"! 

I   13. 

WEDNESDAY  15. 

h    m     • 

8 

O         1         M 

tt 

h     m     a 

8 

O        /   _  //  M 

M 

0 

12  59  46.11 

1.85D1 

S.  0  47  21.5 

19496 

0 

14  37  42.38 

9.1545 

S.11     1  25.4. 

19483 

1 

13    1  43.49 

1.9675 

1    0  15.6 

19406 

1 

14  39  51.83 

9.1605 

11  13  41.2 

19443 

2 

13    3  41.01 

1.9599 

1  13  10.2 

19414 

2 

14  42   .1.64 

9.1666 

11  25  54.5 

19.901 

3 

13    5  38.68 

1.9695 

1  26    5.3 

19493 

3 

14  44  11.82 

9.1797 

11  38    53 

19.157 

4 

13    7  36.51 

1.9659 

1  39    0.9 

19431 

4 

14  46  22.37 

9.1789 

11  50  13.4 

19.119 

5 

13    9  34.50 

1.9678 

1  51  57.0 

19438 

5 

14  48  33.29 

9.1851 

12    2  18.7 

19.064 

6 

13  11  32.65 

1.9705 

*    2    4  53.5 

19444 

6 

14  50  44.58 

9.1913 

12  14  21.1 

19.016 

7 

13  13  30.96 

1.9733 

2  17  50.3 

19.949 

7 

14  52  56.25 

9.1177 

12  26  20.6 

11.967 

8 

13  15  29.45 

1.9763 

2  30  47.4 

19454 

8 

14  55    831 

9.9041 

12  38  17.2 

11.917 

9 

13  17  28.12 

1.9793 

2  43  44.8 

19.957 

9 

14  57  20.75 

94106 

12  50  10.7 

11.865 

10 

13  19  26.97 

1.9893 

2  56  423 

19.959 

10 

14  59  33.58 

94179 

13    2    1.0 

11.811 

11 

13  21  26.00 

1.9854 

3    9  39.9 

19.961 

11 

15    1  46.81 

9.9938 

13  13  48.0 

11.755 

12 

13  23  25.22 

1.9886 

3  22  37.6 

19.909 

12 

15    4    0.44 

94305 

13  25  31.6 

11498 

13 

13  25  24.63 

1.9919 

3  35  35.3 

19461 

13 

15    6  14.47 

9.9379 

13  37  11.8 

11.641 

14 

13  27  24.25 

1.9963 

3  48  32.9 

19.960 

14 

15    8  28.90 

94439 

13  48  48.5 

11481 

15 

13  29  24.07 

1.9987 

4     1  30.5 

19458 

15 

15  10  43.74 

9.9507 

14    0  21.5 

11419 

16 

13  31  24.10 

9.0099 

4  14  27.9 

19455 

16 

15  12  58.99 

94576 

14  11  50.8 

11.457 

17 

13  33  24.34 

2.0058 

4  27  25.1 

19451 

17 

15  15  14.66 

9.9646 

14  23  153 

11499 

18 

13  35  24.80 

2.0095 

4  40  22.0 

19.946 

18 

15  17  30.74 

9.9715 

14  34  37.9 

11496 

19 

13  37  25.48 

9.0133 

4  53  18.6 

19.940 

19 

15  19  47.24 

94786 

14  45  55.4 

11.957 

20 

13  39  26.39 

9.0171 

5    6  14.8 

19.939 

20 

15  22    4.17 

94857 

14  57    8.8 

11.188 

21 

13  41  27.53 

9.0909 

5  19  10.5 

19494 

21 

15  24  21.52 

94998 

15    8  18.0 

11.117 

22 

13  43  28.90 

9.0949 

5  32    5.7 

19415 

22 

15  26  39.30 

94999 

15  19  22.9 

11445 

23 

13  45  30.52 
TU 

94990 

ESDA 

8.  5  45    0.3 
Y  14. 

19405 

23 

15  28  57.51 
TH1 

94079 

JESDi 

S.15  30  23.4 
LY  16. 

10479 

0 

13  47  3238 

9.0331 

S.  5  57  543 

19494 

0 

15  31  16.16 

94144 

S.15  41  19.5 

10.897 

1 

13  49  34.49 

9.0373 

6  10  47.6 

19489 

1 

15  33  35.24 

94917 

15  52  11.0 

10.819 

2 

13  51  36.86 

9.0416 

6  23  40.1 

19.868 

2 

15  35  54.76 

94990 

16    2  57.8 

10.739 

3 

13  53  39.49 

9.0460 

6  36  31.8 

19.854 

3 

15  38  14.72 

94363 

16  13  39.7 

10.658 

4 

13  55  42.38 

94504 

6  49  22.6 

19.839 

4 

15  40  35.12 

94437 

16  24  16.7 

10.576 

5 

13  57  45.53 

9.0548 

7    2  12.5 

19499 

5 

15  42  55.97 

9.3519 

16  34  48.8 

10.499 

6 

13  59  48.95 

9.0594 

7  15     13 

19404 

6 

15  45  17.26 

94586 

16  45  15.8 

10.407 

7 

14    1  52.65 

9.0641 

7  27  49.0 

19.786 

7 

15  47  39.00 

94661 

16  55  37.6 

10.319 

8 

14    3  56.64 

94)688 

7  40  35.6 

19.767 

8 

15  49     1.19 

94735 

17    5  54.1 

10499 

9 

14    6    0.91 

9.0736 

7  53  21.0 

19.746 

9 

15  52  23.82 

94810 

17  16    5.1 

10.137 

10 

14    8    5.47 

9.0785 

8    6    5.1 

19.793 

10 

15  54  46.91 

94866 

17  26  10.6 

10.045 

11 

14  10  10.33 

9.0835 

8  18  47.8 

19.699 

11 

15  57  10.45 

94961 

17  36  10.5 

9.951 

12 

14  12  15.49 

9.0885 

8  31  29.0 

19474 

12 

15  59  34.44 

9.4037 

17  46    4.7 

9.855 

13 

14  14  20.95 

9.0936 

8  44    8.7 

19.649 

13 

16    1  58.89 

9.4119 

17  55  53.1 

9.757 

14 

14  16  26.72 

94988 

8  56  46.9 

19.693 

14 

16    4  23.79 

9.4168 

18    5  35.5 

9.657 

15 

14  18  32.80 

9.1040 

9    9  23.5 

19495 

15 

16    6  49.15 

9.4964 

18  15  11.9 

9455 

16 

14  20  39.20 

9.1094 

9  21  583 

19465 

16 

16    9  14.96 

9.4340 

18  24  42.1 

9.459 

17 

14  22  45.93 

9.1148 

9  34  31.3 

19434 

17 

16  11  41.23 

9.4416 

18  34    6.1 

9.347 

18 

14  24  52.98 

9.1909 

9  47    2.4 

19409 

18 

16  14    7.95 

9.4499 

18  43  23.8 

9.941 

19 

14  27    036 

9.1958 

9  59  31.6 

19.469 

19 

16  16  35.13 

9.4567 

18  52  35.0 

9.139 

20 

14  29    8.08 

9.1315 

10  11  58.7 

19.434 

20 

16  19    2.76 

9.4649 

1!)     1  39.6 

9.091 

21 

14  31  16.14 

9.1379 

10  24  23.7 

19499 

21 

16  21  30.84 

9.4718 

19  10  37.5 

8408 

22 

14  33  24.54 

9.1499 

10  36  46.6 

19469 

22 

16  23  5938 

9.4794 

19  19  28.6 

8.795 

23 

14  35  33.29 

9.1487 

10  49    7.2 

19493 

23 

16  26  2837 

9.4869 

19  28  12.9 

8.680 

24 

14  37  4238 

9.1545 

S.11     1  25.4 

19483 

24 

16  28  57.81 

9.4944 

S.19  36  50.2 

8469 

10 
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IX. 


GEBBKW1CH  MEAtf  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff.for 
1  Minute. 

Declination. 

Diftfor 
lMlnnte. 

Hour. 

Bight  Ascension. 

Difffor 
1  Minute. 

Declination. 

Diftfor 
1  Minute. 

pj 

RIDA1 

r  n. 

SUNDAY  19. 

h    m     b 

8 

Q         1         II 

1       " 

h     m     a 

• 

Q         1         II 

#/ 

0 

IB  28  57.81 

2.4944 

S.19  36  50.2 

|       6.569 

0 

18  36    4.73 

9.7600 

8.23  41  11.8 

1.088 

I 

16  31  27.70 

2.5019 

19  45  20.4 

8.449 

1 

18  38  50.40 

9.7699 

23  42  11.6 

0.905 

2 

16  33  58.04 

9.5093 

19  53  43.3 

8.321 

2 

18  41  36.19 

9.7642 

23  43    0.4 

0.791 

3 

16  36  28.82 

9.5167 

20     1  58.9 

8.198 

3 

18  44  22.10 

9.7661 

23  43  38.1 

0.536 

4 

16  39    0.05 

9.5941 

20  10    7.1 

8.074 

4 

18  47    8.12 

9.7677 

23  44    4.7 

0.351 

5 

16  41  31.72 

2.5314 

20  18    7.8 

7.948 

5 

18  49  54.23 

9.7699 

23  44  20.2 

-0.166 

6 

16  44    3.82 

9.5367 

20  26    0.9 

7.890 

6 

18  52  40.42 

"    9.7704 

23  44  24.6 

+  0.019 

7 

16  46  36.36 

2.5460 

20  33  46.2 

7.690 

7 

18  55  26.68 

9.7716 

23  44  17.9 

0.904 

8 

16  49    9.34 

9.5539 

20  41  23.7 

7.558 

8 

18  58  13.01 

9.7796 

23  44     0.1 

0.389 

9 

16  51  42.75 

9.5603 

20  48  53.2 

7.494 

9 

19    0  59.39 

9.7733 

23  43  31.2 

0.575 

10 

16  54  16.58 

9.5674 

20  56  14.6 

7.980 

10 

19    3  45.81 

9.7738 

23  42  51.1 

0.761 

Jl 

16  56  50.84 

9.5745 

21     3  27.9 

7.153 

11 

19    6  32.25 

9.7749 

23  41  59.8 

0.947 

12 

16  59  25.52 

9.5815 

21   10  33.0 

7.015 

12 

19    9  18.71 

9.7743 

23  40  57.4 

1.133 

13 

17    2    0.62 

9.5884 

21   17  29.7 

6.874 

13 

19  12    5.17 

9.7743 

23  39  43.8 

1.319 

14 

17    4  36.13 

9.5959 

21  24  17.9 

6.739 

14 

19  14  51.63 

9.7749 

23  38  19.1 

1.505 

15 

17    7  12.04 

9.6019 

21  30  57.6 

6.589 

15 

19  17  38.07 

9.7738 

23  36  43.2 

1.691 

16 

17    9  48.36 

9.6086 

21  37  28.6 

6.444 

16 

19  20  24.48 

9.7739 

23  34  56.2 

1.876 

17 

17  12  25.08 

9.6153 

21  43  50.9 

6.997 

17 

19  23  10.85 

9.7795 

23  32  58.1 

9.061 

18 

17  15    2.19 

9.6918 

21  50    4.3 

6.149 

18 

19  25  57.18 

9.7716 

23  30  48.9 

9.946 

19 

17  17  39.6^) 

9.6981 

21  56    8.8 

5.999 

19 

19  28  43.44 

9.7704 

23  28  28.6 

9.431 

20 

17  20  17.57 

9.6344 

22    2    4.2 

5.848 

20 

19  31  29.63 

9.7691 

23  25  57.2 

2.615 

21 

17  22  55.82 

9.6407 

22    7  50.5 

5.695 

21 

19  34  15.73 

9.7676 

23  23  14.8 

9.796 

22 

17  25  34.45 

9.6469 

22  13  27.6 

5.540 

22 

19  37    1.74 

9.7659 

23  20  21.4 

9.981 

23 

17  28  13.45 

9.6530 

XJEDA 

S.22  18  55.3 
LY  18. 

5.383 

23 

19  39  47.64 
M( 

9.7640 

S.23  17  17.1 
I  20. 

3.163 

0 

17  30  52.81 

9.6589 

S.22  24  13.6 

5.996 

0 

19  42  33.42 

9.7690 

S.23  14    1.9 

&344 

1 

17  £3  32.52 

9.6647 

22  29  22.4 

5.067 

1 

19  45  19.08 

9.7598 

23  10  35.8 

3.596 

2 

17  36  12.57 

9.6703 

22  34  21.7 

4.907 

2 

19  48    4.60 

9.7574 

23    6  58.8 

3.707 

3 

17  38  52.96 

9.6759 

22  39  11.3 

4.746 

3 

19  50  49.97 

9.7548 

23    3  11.0 

3.886 

4 

17  41  33.68 

9.6814 

22  43  51.2 

4.589 

4 

19  53  35.18 

9.7591 

22  59  12.5 

4.085 

5 

17  44  14.73 

9.6867 

22  48  21.2 

4.417 

5 

19  56  20.23 

9.7493 

22  55    3.2 

4.943 

6 

17  46  56.09 

9.6919 

22  52  41.3 

4.952 

6 

19  59    5.10 

9.7463 

22  50  43.3 

4.490 

7 

17  49  37.76 

9.6970 

22  56  51.4 

4.085 

7 

20    1  49.78 

9.7431 

22  46  12.8 

4.596 

8 

17  52  19.73 

9.7019 

23    0  51.5 

3.917 

8 

20    4  34.27 

9*897 

22  41  31.8 

4.771 

9 

17  55     1.99 

9.7067 

23    4  41.4 

3.747 

9 

20    7  18.55 

9.7369 

22  36  40.3 

4.945 

10 

17  57  44.53 

9.71 13 

23    8  21.1 

3.577 

10 

20  10    2.61 

9.7395 

22  31  38.4 

5.118 

11 

18    0  27.35 

9.7158 

23  11  50.6 

3.405 

]  | 

20  12  46.45 

9.7987 

22  26  26.1 

5.990 

12 

18    3  10.43 

9.7909 

23  15    9.7 

3.939 

12 

20  15  30.06 

9.7947 

22  21     3.6 

5.460 

13 

18    5  53.77  1 

9.7944 

23  18  18.4 

3.058 

13 

20  18  13.42 

9.7906 

22  15  30.9 

5.630 

14 

18    8  37.36 

9.7984 

23  21   16.7 

9.883 

14 

20  20  56.53 

9.7163 

22    9  48.0 

5.799 

15 

18  11  21.18 

9.7399 

23  24    4.4 

9.707 

15 

20  23  39.38 

9.7119 

22    3  55.0 

5.966 

16 

18  14    5.23 

9.7360 

23  26  41.5 

9.530 

16 

20  26  21.96 

9.7074 

21  57  52.1 

6.131 

17 

18  16  49.50 

9.7397 

23  29    8.0  1 

2.353 

17 

20  29    4.27 

9.7097 

21  51  39.3 

6.996 

18 

18  19  &3.99 

9.7431 

23  31  23.9 

9.175 

18 

20  31  46.29 

9.6979 

21  45  16.6 

6.459 

19 

18  22  18.68 

9.7463 

23  33  29.0  I 

1.995 

19 

20  34  28.02 

9.6930 

21  38  44.2 

'6.690 

20 

18  25    3.55 

9.7493 

23  35  23.3 

1.815 

20 

20  37    9.45 

9.6879 

21  32    2.2 

6.780 

21 

18  27  48.60  i 

9.7592 

23  37    6.8  | 

1.634 

21 

20  39  50.57 

9.6897 

21  25  10.6 

6.939 

22 

18  30  33.82  i 

9.7550 

23  38  39.4 

1.459 

22 

20  42  31.37 

9.6774 

21  18    9.5 

7.096 

23 

18  33  19.20  . 

9.7575 

23  40     1.1  ; 

1.970 

23 

20  45  11.86 

9.6791 

21  10  59.1 

7.951 

24 

18  36    4.73  ! 

9.7600 

S.23  41  11.8: 

1.088 

24 

20  47  52.02 

9.6666 

S.21    3  39.4 

7.405 
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GBEENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aaoenaion. 

DUE  for 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

Hour. 

BightAsoenalon. 

DiA  for 
1  Minute. 

Declination. 

Diffifor 
1  Minute. 

TU 

ESDA 

rai. 

THURSDAY  28. 

h     m     s 

8 

O         1         II 

it 

h     m       8 

8 

O        1        it  . 

a 

0 

20  47  52.02 

94666 

S.21    3  39.4 

7.405 

0 

22  48  17.59 

94495 

S.12  45  25.4 

19.614 

1 

20  50  31.85 

9.6610 

20  56  10.5 

7457 

1 

22  50  37.94 

94358 

12  32  46.7 

19.675 

2 

20  53  11.34 

9.6559 

20  48  32.5 

7.708 

2 

22  52  57.89 

94999 

12  20    4.4 

19.735 

3 

20  55  50.48 

9.6493 

20  40  45.5 

7.857 

.3 

22  55  17.44 

94995 

12    7  18.5 

19.793 

4 

20  58  29.26 

9.6433 

20  32  49.6 

8.005 

4 

22  57  36.59 

9.3159 

11  54  29.2 

19449 

5 

21     1    7.68 

9.6373 

20  24  44.9 

8.150 

5 

22  59  55.35 

94093 

11  41  36.6 

19.909 

6 

21     3  45.74 

9.6319 

20  16  31.6 

8.993 

6 

23    2  13.71 

94098 

11  28  40.9 

19454 

7 

21     6  23.43 

9.6951 

20    8    97 

8.436 

7 

23    4  31.69 

9.9964 

11   15  42.1 

13.005 

8 

21     9    0.75 

9.6188 

19  59  39.3 

8477 

8 

23    6  49.28 

9.9900 

11     2  40.3 

13.054 

9 

21   11  37.69 

9.6195 

19  51     0.5 

8.715 

9 

23    9    6.49 

9.9837 

10  49  35.6 

13.101 

10 

21  14  14.25 

9.6069 

19  42  13.5 

8.859 

10 

23  11  23.32 

2.9774 

10  36  28.2 

13.146 

11 

21  16  50.43 

94997 

19  33  18.3 

8.987 

11 

23  13  39.78 

9.9711 

10  23  18.1 

13.189 

12 

21  19  26.22 

94939 

19  24  15.1 

9.119 

12 

23  15  55.86 

94649 

10  10    5.5 

13.931 

13 

21  22    1.61 

94865 

19  15    4.0 

9440 

13 

23  18  11.57 

94588 

9  56  50.4 

13.971 

14 

21  24  36.60 

9.5796 

19    5  45.1 

9.380 

14 

23  20  26.92 

94598 

9  43  33.0 

13409 

15 

21  27  11.19 

9.5731 

18  56  18.4 

9408 

15 

23  22  41.91 

9.9468 

9  30  13.3 

13446 

16 

21  29  45.38 

9.5664 

18  46  44.1 

9.633 

16 

23  24  56.54 

94408 

9  16  51.5 

13.361 

17 

21  32  19.16 

94598 

18  37    2.4 

9.756 

17 

23  27  10.81 

94349 

9    3  27.6 

13.415 

18 

21  34  52.53 

9.5597 

18  27  13.4 

9.877 

18 

23  29  24.73 

9.9S91 

8  50     1.7 

13.447 

19 

21  37  25.49 

94458 

18  17  17.1 

9.997 

19 

23  31  38.31 

94934 

8  36  34.0 

13.477 

20 

21  39  58.03 

94389 

18    7  13.7 

10.118 

20 

23  33  51.54 

9.9177 

8  23    4.5 

13.505 

21 

21  42  30.16 

94390 

17  57    3.2 

10.939 

21 

23  36    4.43 

94191 

8    9  33.4 

13.539 

22 

21  45     1.87 

94250 

17  46  45.8 

10446 

22 

23  38  16.99 

'J4066 

7  56    0.7 

13458 

23 

21  47  33.16 
WEI 

94179 

►STESD 

S.17  36  21.7 
AY  22. 

10.457 

23 

23  40  29.22 
F] 

94010 

aiDAi 

S.  7  42  26.5 
r  24. 

13483 

0 

21  50    4.02 

94108 

S.17  25  5k0 

10467 

0 

23  42  41.11 

9.1955 

S.  7  28  50.8 

13.606 

I 

21  52  34.46 

94038 

17  15  13.7 

10.675 

1 

23  44  52.68 

9.1909 

7  15  13.8 

13496 

2 

21  55    4.48 

9.4968 

17    4  30.0 

10.781 

2 

23  47    3.94 

9.1850 

7     1  35.7 

13.644 

3 

21  57  34.08 

9.4897 

16  53  40.0 

10.885 

3 

23  49  14.88 

9.1798 

6  47  56.5 

13.669 

4 

22    0    3.25 

9.4898 

16  42  43.8 

10.987 

4 

23  51  25.51 

9.1746 

6  34  16.3 

13.678 

5 

22    2  31.99 

9.4755 

16  31  41.6 

11.087 

5 

23  53  35.83 

9.1695 

6  20  35.1 

13.694 

6 

22    5    0.31 

9.4684 

16  20  33.4 

11.185 

6 

23  55  45.85 

9.1645 

6    6  53.0 

13.707 

7 

22    7  28.20 

9.4613 

16    9  19.4 

11481 

7 

23  57  55.57 

9.1596 

5  53  10.2 

13.719 

8 

22    9  55.66 

9.4549 

15  57  59.7 

11475 

8 

0    0    5.00 

9.1547 

5  39  26.7 

13.731 

9 

22  12  22.70 

9.4471 

15  46  34.4 

11.467 

9 

0    2  14.14 

9.1499 

5  25  42.5 

13.741 

JO 

22  14  49.31 

9.4399 

15  35    3.7 

11457 

10 

0    4  22.99 

9.1459 

5  11  57.8 

13.748 

11 

22  17  15.49 

9.4398 

15  23  27.6 

11.645 

11 

0    6  31.57 

9.1406 

4  58  12.7 

13.754 

12 

22  19  41.25 

9.4957 

15  11  46.3 

11.731 

12 

0    8  39.87 

9.1360 

4  44  27.3 

13.759 

13 

22  22    6.58 

9.4187 

14  59  59.9 

11.815 

13 

0  10  47.89 

9.1315 

4  30  41.6 

13.764 

14 

22  24  31.49 

9.4117 

14  48    8.5 

11.897 

14 

0  12  55.65 

9.1979 

4  16  55.6 

13.767 

15 

22  26  55.98 

9.4046 

14  36  12.2 

11.977 

15 

0  15    3.15 

9.1998 

4    3    9.5 

13.768 

16 

22  29  20.04 

9.3976 

14  24  11.2 

19.056 

16 

0  17  10.39 

9.1185 

3  49  23.4 

13.768 

17 

22  31  43.69 

94807 

14  12    5.5 

19.139 

17 

0  19  17.37 

9.1149 

3  35  37.3 

13.767 

18 

22  34    6.92 

94837 

13  59  55.3 

19.907 

18 

0  21  24.10 

9.1101 

3  21  51.3 

13.765 

19 

22  36  29.73 

94767 

13  47  40.7 

19.979 

19 

0  23  30.58 

9.1060 

3    8    5.5 

13.761 

20 

22  38  52.13 

9.3698 

13  35  21.8 

19.350 

20 

0  25  36.82 

9.1091 

2  54  20.0 

13.757 

21 

22  41   14.11 

94699 

13  22  58.7 

19.419 

21 

0  27  42.83 

9.0989 

2  40  34.7 

13.759 

22 

22  43  35.68 

9.3561 

13  10  31.5 

19.486 

22 

0  29  48.61 

9.0944 

2  26  49.8 

13.744 

23 

22  45  56.84 

94493 

12  58    0.4 

19451 

23 

0  31  54.16 

9.0907 

2  13    5.4 

13.735 

24 

22  48  17.59 

94495 

S.12  45  25.4 

19.614 

24 

0  33  59.49 

9.0670 

&   1  59  21.6 

13.795 

12 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

DUE  for 
1  Minute. 

Declination. 

Biff,  for 
1  Minute. 

Hour. 

Bight  Ascension. 

Difffor 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

SAG 

FURDJ 

LY  25, 

MONDAY  27. 

h     m     s 

8 

O        /         it 

n 

h     m     s 

8 

O         1         II 

a 

0 

0  33  59.49 

9.0870 

S.   1  59  21.6 

13.795 

0 

2  11   17.98 

1.9940 

N.  8  29  14.0 

19.196 

1 

0  36    4.60 

9.0833 

1  45  38.4 

13.715 

] 

2  13  17.61 

1.9936 

8  41  20.0 

19.079 

2 

0  38    9.49 

9.0797 

1  31  55.8 

13.703 

2 

2  15  17.22 

1.9933 

8  53  22.7 

19.018 

3 

0  40  14.17 

9.0763 

1   18  14.0 

13.690 

3 

2  17  16.81 

1.9931 

9    5  22.2 

11.964 

4 

0  42  18.65 

9.0730 

1     4  33.0 

13.676 

4 

2  19  16.39 

1.9930 

9  17  18.4 

11.908 

5 

0  44  22.93 

9.0697 

0  50  52.9 

13.660 

5 

2  21   15.97 

1.9999 

9  29  11.2 

11.859 

6 

0  46  27.01 

9.0664 

0  37  13.8 

13.644 

6 

2  23  15.54 

1.9928 

9  41     0.7 

11.796 

7 

0  48  30.90 

9.0639 

0  23  35.7 

13.697 

7 

2  25  15.11 

1.9998 

9  52  46.8 

11.739 

8 

0  50  34.60 

9.0609 

S.  0    9  58.6 

13.609 

8 

2  27  14.68 

1.9999 

10    4  29.4 

11.681 

9 

0  52  38.12 

9.0579 

N.  0    3  37.4 

13.590 

9 

2  29  14.26 

1.9930 

10  16    8.5 

11.622 

10 

0  54  41.46 

9.0549 

0  17  12.2 

13.569 

10 

2  31   13.84 

1.9939 

10  27  44.0 

11.569 

11 

0  56  44.63 

9.0513 

0  30  45.7 

13.547 

11 

2  33  13.44 

1.9934 

10  39  15.9 

11.509 

12 

0  58  47.62 

9.0485 

0  44  17.9 

13.595 

12 

2  35  13.05 

1.9937 

10  50  44.2 

11.441 

13 

1    0  50.45 

9.0458 

0  57  48.7 

13.502 

13 

2  37  12.68 

1.9940 

1U  2    8.8 

11.380 

14 

1     2  53.12 

9.0439 

1  11   18.1 

13.477 

14 

2  39  12.33 

1.9943 

1 1  13  29.8 

11.319 

15 

1     4  55.63 

9.0406 

1  24  46.0 

13.459 

15 

2  41   12.00 

1.9947 

1 1  24  47.1 

11.956 

16 

1     6  57.99 

9.0381 

1  38  12.3 

13.495 

16 

2  43  11.70 

1.9959 

11  36    0.6 

11.199 

17 

1     9    0.20 

9.0357 

1  51  37.0 

13.397 

17 

2  45  1 1.43 

1.9957 

11  47  10.2 

11.198 

18 

1  11     2.27 

9.0333 

2    5    0.0 

13.369 

18 

2  47  11.18 

1.9969 

11  53  16.0 

11.064 

19 

1   13    4.20 

9.0311 

2  18  21.3 

13.340 

19 

2  49  10.97 

1.9969 

12    9  17.9 

10.999 

20 

1  15    6.00 

9.0989 

2  31  40.8 

13.310 

20 

2  51   10.80 

1.9976 

12  20  15.9 

10.933 

21 

1  17    7.66 

9.0967 

2  44  58.5 

13.979 

21 

2  53  10.68 

1.9983 

12  31     9.9 

10.867 

22 

1  19    9.20 

9.0946 

2  58  14.3 

13.947 

22 

2  55  10.60 

1.9990 

12  41  59.9 

10.800 

23 

1  21  10.61 
SI 

9.0995 

7NDA1 

N.  3  11  28.1 
I  26. 

13.914 

23 

2  57  10.56 
TU 

1.9997 

ESDA 

N.12  52  45.9 
r  28. 

10.739 

0 

]  23  11.90 

9.0906 

N.  3  24  39.9 

13.180 

0 

2  59  10.57 

9.0006 

N.13    3  27.8 

10.664 

1 

1  25  13.08 

9.0188 

3  37  49.7 

13.146 

1 

3    1   10.63 

9.0015 

13  14    5.6 

10.596 

2 

1  27  14.15 

9.0170 

3  50  57.4 

13.110 

2 

3    3  10.75 

9.0024 

13  24  39.3 

10.597 

3 

1  29  15.12 

9.0153 

4    4    2.9 

13.073 

3 

3    5  10.92 

2.0033 

13  35    8.8 

10.456 

4 

1  31  15.98 

9.0136 

4  17    6.2 

13.036 

4 

3    7  11.15 

9.0043 

13  45  34.0 

10.384 

5 

1  33  16.75 

9.0190 

4  30    7.2 

19.998 

5 

3    9  11.44 

9.0054 

13  55  54.9 

10.313 

6 

1  35  17.42 

9.0104 

4  43    5.9 

19.959 

6 

3  11   11.80 

9.0065 

14    6  11.6 

10.949 

7 

1  37  18.00 

9.0090 

4  56    2.3 

19.990 

7 

3  13  12.22 

9.0076 

14  16  24.0 

10.170 

8 

1  39  18.50 

9.0077 

5    8  56.3 

19.879 

8 

3  15  12.71 

9.0087 

14  26  32.0 

10.097 

9 

1  41  18.92 

9.0063 

5  21  47.8 

19.837 

9 

3  17  13.27 

9.0099 

14  36  35.6 

10.033 

10 

1  43  19.26 

9.0050 

5  34  36.8 

12.795 

10 

3  19  13.90 

9.0111 

14  46  34.8 

9.949 

1] 

1  45  19.52 

9.0038 

5  47  23.2 

19.759 

11 

3  21   14.60 

9.0193 

14  56  29.5 

9.874 

12 

1  47  19.71 

9.0097 

6    0    7.1 

19.709 

12 

3  23  15.38 

2.0136 

15    6  19.7 

9.799 

13 

1  49  19.84 

9.0017 

6  12  48.3 

19.664 

13 

3  25  16.24 

9.0150 

15  16    5.4 

9.723 

14 

1  51  19.91 

9.0007 

6  25  26.8 

12.619 

14 

3  27  17.18 

9.0163 

15  25  46.5 

9.647 

15 

1  53  19.92 

1.9997 

6  38    2.6 

12.573 

15 

3  29  18.20 

9.0177 

15  35  23.0 

9.570 

16 

1  55  19.88 

1.9988 

6  50  35.6 

19.596 

16 

3  31  19.31 

2.0192 

15  44  54.9 

9.499 

17 

1  57  19.78 

1.9979 

7    3    5.7 

19.479 

17 

3  33  20.50 

9.0906 

15  54  22.1 

9.414 

18 

1  59  19.63 

1.9979 

7  15  33.0 

19.431 

18 

3  35  21.78 

9.0991 

16    3  44.6 

9.336 

19 

2    1  19.44 

1.9965 

7  27  57.4 

19.382 

19 

3  37  23.15 

9.0236 

16  13    2.4 

9.957 

20 

2    3  19.21. 

1.9959 

7  40  18.8 

19.332 

20 

3  39  24.61 

2.0951 

}6  22  15.4 

9.177 

21 

2    5  18.95 

1.9953 

7  52  37.2 

12.981 

21 

3  41  26.16 

9.0967 

16  31  23.6 

9.096 

22 

2    7  18.65 

1.9948 

8    4  52.5 

12.230 

22 

3  43  27.81 

9.0989 

16  40  26.9 

9.015 

23 

2    9  18.33 

1.9944 

8  17    4.8 

19.179 

23 

3  45  29.55 

9.0998 

16  49  25.4 

8.934 

24 

2  11  17.98 

1.9940 

N.  8  29  14.0 

19.196 

24 

3  47  31.39 

9.0315 

N.16  58  19.0 

SJBSSk 

XII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Difffor 
1  Minute. 

Declination. 

Difffor 
1  Minute. 

Hour. 

Right  Aaoenaion. 

Dint  for 
1  Minute. 

Declination. 

Diftfbr 
1  Minute. 

WEE 

>NESD 

AY  29. 

FBIDAY  31. 

h     m     a 

• 

N.16  58  19.0 

// 

h     m     b 

8 

O         i         10 

// 

0 

3  47  31.39 

9.0315 

8.859 

0 

5  27    7.16 

9.1179 

N.22  19    0.3 

4.330 

1 

3  49  33.33 

9.0339 

17    7    7.7 

8.770 

1 

5  29  14.28 

9.1194 

22  23  17.0 

4.996 

2 

3  51  35.37 

9.0348 

17  15  51.4 

8.687 

2 

5  31  21.49 

9.1910 

22  27  27.4 

4.190 

3 

3  53  37.50 

9.0364 

17  24  30.1 

8.609 

3 

5  33  28.80 

9.1996 

22  31  31.4 

4.014 

4 

3  55  39.74 

9.0381 

17  33    3.7 

8.517 

4 

5  35  36.20 

9.1940 

22  35  29.1 

3.909 

5 

3  57  42.08 

9.0399 

17  41  32.2 

8.439 

5 

5  37  43.68 

9.1954 

22  39  20.5 

3.803 

6 

3  59  44.53 

9.0417 

17  49  55.6 

8.347 

6 

5  39  51.25 

9.1969 

22  43    5.5 

3.697 

7 

4     1  47.03 

9.0434 

17  58  13.9 

8.969 

7 

5  41  58.91 

9.1983 

22  46  44.1 

3.590 

8 

4    3  49.74 

9.0459 

18    6  27.1 

8.177 

8 

5  44    6.65 

9.1997 

22  50  16.3 

3.489 

9 

4     5  52.51 

9.0471 

18  14  35.1 

8.090 

9 

5  46  14.47 

9.1310 

22  53  42.0 

3.375 

10 

4    7  55.39 

9.0488 

18  22  37.9 

8.009 

10 

5  48  22.37 

9.1393 

22  57     1.3 

3.968 

11 

4    9  58.37 

9.0506 

18  30  35.4 

7.914 

11 

5  50  30.35 

9.1336 

23    0  14.2 

3.161 

12 

4  12    1.46 

9.0594 

18  38  27.6 

7.896 

12 

5  52  38.40 

9.1348 

23    3  20.6 

3.053 

13 

4  14    4.66 

9.0543 

18  46  14.5 

7.737 

13 

5  54  46.53 

9.1361 

23    6  20.5 

9.944 

14 

4  16    7.98 

9.0569 

18  53  56.1 

7.648 

14 

5  56  54.73 

9.1379 

23    9  13.9 

9.835 

15 

4  18  11.41 

9.0581 

19     1  32.3 

7.568 

15 

5  59    2.99 

9.1389 

23  12    0.7 

9.796 

16 

4  20  14.95 

9.0599 

19    9    3.1 

7.467 

16 

6     1   11.32 

9.1393 

23  14  41.0 

9.617 

17 

4  22  18.60 

9.0618 

19  16  28.4 

7.376 

17 

6    3  19.71 

9.1404 

23  17  14.7 

9.507 

18 

4  24  22.36 

9.0637 

19  23  48.2 

7.984 

18 

6    5  28.17 

9.1414 

23  19  41.9 

9.398 

19 

4  26  26.24 

9.C656 

19  3  J     2.5 

7.193 

19 

6    7  36.68 

9.1493 

23  22    2.5 

3.2*8 

20 

4  28  30.23 

9.0674 

19  38  11.3 

7.101 

20 

6    9  45.25 

9.1433 

23  24  16.5 

9.178 

21 

4  30  34.33 

24693 

19  45  14.6 

7.008 

21 

6  11  53.88 

9.1449 

23  26  23.9 

9.067 

22 

4  32  38.55 

9.0719 

19  52  12.3 

6.914 

22 

6  14    2.56 

9.1451 

23  28  24.6 

1.957 

23 

4  34  42.88 

9.0731 

N.19  59    4.3 

6.890 

23 

6  16  11.29 

9.1459 

N.23  30  18.7 

1.847 

THl 

JRSVA 

lY  30. 

SATUBDi 

lY,  FE 

IBBUARY 

1. 

6 
1 

4  36  47.32 
4  38  51.88 

9.0750 
9.0769 

N.20    5  50.7 
20  12  31.4 

6.796 
6.631 

0 

6  18  20.06 

9.1466 

N.23  32    6.2 

[       1.736 

2 

4  40  56.55 

9.0788 

20  19    6.4 

6.536 

3 

4  43     1.34 

9.0807 

20  25  35.7 

6.440 

4 

4  45    6.24 

9.0896 

20  31  59.2 

6.344 

5 

4  47  11.25 

9.0845 

20  38  17.0 

6.948 

PHASES 

OF  T 

HE  MOOtt 

6 

4  49  16.38 

9.0864 

20  44  29.0 

6.151 

7 

4  51  21.62 

9.0889 

20  50  &5.1 

6.053 

8 

4  53  26.97 

9.0901 

20  56  35.3 

5.954 

d        h 
an.      5    17 

9 
10 

4  55  32.43 
4  57  38.00 

9.0919 
9.0937 

21     2  29.6 
21     8  18.0 

5.856 
5.757 

( 

3  Full  Moon  . 

.    .  J 

m 
36.8 

11 

4  59  43.68 

9.0956 

21   14    0.5 

5.658 

< 

Z  Last  Quarto 

r  .     .     . 

.    13    18 

32.7 

12 

5     1  49.47 

9.0974 

21  19  37.0 

5.558 

#  New  Moon 

.    20    11 

49.0 

13 

5    3  55.37 

9.0999 

21  25    7.5 

5.458 

14 

5    6     1.38 

9.1010 

21  30  32.0 

5.357 

J)  First  Quart* 

>r .    .    . 

.    27      8 

16.4 

15 
16 

5    8    7.49 
5  10  13.71 

9.1098 
9.1046 

21  35  50.4 
21  41     2.8 

5.957 
5.156 

17 

5  12  20.04 

9.1063 

21  46    9.1 

5.054 

d      h 

18 

5  14  26.47 

9.1080 

21  51     9.2 

4.951 

< 

1  Apogee  .    . 

•    .  J 

an.      6      0.5 

19 

5  16  33.00 

9.1097 

21  56    3.2 

4.849 

.    20      2.7 

20 

5  18  39.63 

9.1114 

22    0  51.1 

4.746 

< 

(C  Perigee  .    • 

21 

5  20  46.37 

9.1 131 

22    5  32.8 

4.649 

22 

5  22  53.20 

9.1147 

22  10    8.2 

4.536 

23 

5  25    0.13 

9.1163 

22  14  37.4 

4.434 

24 

5  27    7.16 

9.1179 

N.22  19    0.3 

4.330 

1 

14 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

V 

9 

P.  L. 

P.L. 

P.  L. 

P.  L. 

*  3 

Name  and  Direction 

Noon. 

of 

np». 

of 

VP» 

of 

IXh. 

of 

ST 

of  Object. 

Diff. 

Diff. 

Diff 
3130 

Diff. 

l 

Fomalhaut 

W. 

76  38  23 

3118 

78    6  10 

3194 

79  33  50 

81°      I'  23 

3136 

a  Pegnsi 

W. 

60  58    5 

3476 

62  18  56 

3469 

63  39  55 

3461 

65     1     2 

3457 

Pollux 

E. 

63    3  12 

9947 

61  31  53 

9954 

60    0  43 

9963 

58  29  44 

9970 

Regulus 

E. 

98  55  20 

8936 

97  23  46 

9943 

95  52  22 

9951 

94  21     8 

9958 

2 

Fomalhaut 

W. 

88  17  22 

3165 

89  44  13 

3171 

91  10  57 

3177 

92  37  34 

3189 

a  Pegnsi 

W. 

71  47  48 

3441 

73    9  18 

3439 

74  30  51 

3438 

75  52  24 

3437 

i 

n  Arietta 

W. 

28  20  16 

3645 

29  38    2 

3591 

30  56  46 

3545 

32  16  20 

3506 

Pollux 

E. 

50  57  15 

3008 

49  27  13 

3016 

47  57  20 

3093 

46  27  36 

3030 

Regulus 

E. 

86  47  10 

9991 

85  16  46 

9997 

83  46  30 

3003 

82  16  21 

3008 

Saturn 

E. 

92    6  56 

9975 

90  36  12 

9981 

89    5  35 

9986 

87  35    5 

9991 

3 

Fomulhaut 

W. 

99  48  56 

3911 

101  14  52 

3917 

102  40  40 

3993 

104    6  21 

3999 

u  Pegusi 

W. 

82  40  11 

3441 

84     1    12 

3449 

85  23  1 1 

3444 

86  44  37 

3446 

a  Ai  ieti« 

W. 

39    3  14 

3377 

40  25  57 

3359 

41  49    0 

3344 

42  12  20 

3331 

Pollux 

E. 

39     1     2 

3064 

37  32    8 

3071 

36    3  23 

3078 

34  34  47 

3060 

ReguluB 

E. 

74  47  10 

3039 

73  17  37 

3036 

71  48    9 

3040 

70  18  46 

3043 

Saturn 

E. 

80    4    8 

3014 

78  34  13 

3018 

77    4  23 

3099 

75  34  37 

3096 

4 

a  Pegasi 

W. 

93  31    3 

3463 

94  52    8 

3468 

96  13    8 

3473 

97  34     4 

3478 

a  Arietis 

W. 

50  12  25 

3989 

51  36  57 

3976 

53     1  37 

3969 

54  26  25 

3963 

Pollux 

E. 

27  14  13 

3139 

25  46  42 

3143 

24  19  25 

3156 

22  52  23 

3171 

Regulus 

E. 

62  52  56 

3060 

61  23  58 

3063 

59  55    3 

3066 

58  26  12 

3069 

Saturn 

E. 

68    6  51 

3041 

66  37  29 

3043 

65    8  10 

3046 

63  38  54 

3048 

Spica 

E. 

116  49  31 

3089 

115  21     8 

3090 

113  52  46 

3091 

112  24  26 

3099 

5 

a  Pegasi 

W. 

104  17    8 

3508 

105  37  23 

3516 

106  57  30 

3594 

108  17  27 

3533 

a  ArietiK 

W. 

61  31  56 

3941 

(VI  57  17 

3937 

64  22  42 

3934 

65  48  1 1 

3931 

Al  debars u 

W. 

29  32  51 

3091 

31     1    12 

3069 

32  29  35 

3088 

33  57  59 

3Q87 

Regulus 

E. 

51     2  40 

3079 

49  34     5 

3089 

48    5  33 

3083 

4(i  37    3 

3085 

Saturn 

E. 

56  13  !0 

3057 

54  44    8 

3058 

53  15    7 

3060 

51  46    8 

3061 

; 

Spica 

E. 

105    3    5 

3097 

103  34  52 

3098 

102    6  40 

3099 

100  38  30 

3100 

6 

a  Arietis 

W. 

72  56  26 

3918 

74  22  14 

3916 

75  48    4 

3914 

77  13  57 

3919 

Aldebaran 

W. 

41  20  16 

3083 

42  48  46 

3089 

44  17  17 

3089 

45  45  49 

3080 

Regulus 

E. 

39  15    4 

3094 

37  46  46 

3096 

36  18  31 

3097 

34  50  18 

3099 

Saturn 

E. 

44  21  32 

3064 

42  52  39 

3065 

41  23  47 

3066 

35)  54  56 

:<067 

Spica 
Mars 

E. 

93  17  43 

3100 

91  49  34 

3100 

90  21  25 

3099 

88  53  15 

3099 

E. 

103  57  43 

3984 

102  33  13 

3983 

101     8  42 

3963 

99  44   II 

3983 

■    7 

Aldebaran 

W. 

53    8  53 

3073 

54  37  35 

3079 

56    6  19 

3070 

57  35    6 

3068 

1 

Regulus 

E. 

27  29  51 

3119 

26     1  56 

3117 

24  34     7 

319] 

22    6  23 

3198 

i 

Saturn 

E. 

32  30  49 

3068 

31     2    0 

3069 

29  33  12 

3069 

28     4  25 

3070  ' 

Spica 
Mars 

E. 

81  32  20 

3096 

80    4    6 

3095 

78  35  51 

3094 

77    7  34 

3093 

t 

E. 

92  41  21 

3977 

91   16  43 

3975 

89  52    3 

3974 

88  27  21 

3979 

1 
8 

Aldebaran 

W. 

64  59  39 

3056 

66  28  43 

3059 

67  57  51 

3049 

69  27     3 

3045 

Pollux 

W. 

21    II  38 

3167 

22  38  26 

3149 

24     5  36 

3135 

25  33    3 

3193 

! 

Spicu 
Mars 

E. 

69  45  44 

3084 

68  17  15 

3089 

m  48  44 

3080 

65  20  11 

3078 

E. 

81  23  15 

3960 

79  58  17 

3957 

78  a3  15 

3954 

77     8  10 

3950 

9 

Aldebaran 

W. 

76  54  13 

3095 

78  23  55 

3090 

79  53  43 

3016 

81  23  36 

3010 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

•  J3     . 

P.L. 

P.L. 

P.L. 

P.L. 

Z  *»      Name  and  Dire 
1°              of  Object. 

°  1 

CtlOD 

W. 

Midnight. 

of 
Diff. 

XV*. 

of 
Diff. 

XVfflh. 

of 
Diff. 

3154 

XXP- 

of 

Diff. 

]  J  Fomalhaut 

82  28  49 

3149 

83  56    8 

3148 

85  23  19 

86  50  24 

3160 

l  aPegasi 

W. 

66  22  14 

3459 

67  43  32 

3448 

69    4  54 

3445 

70  26  19 

3443 

Pollux 

E. 

56  58  54 

9978 

55  28  14 

9987 

53  57  45 

9995 

52  27  26 

3001 

1  Regulus 

E. 

92  50    3 

9965 

91  19    7 

2973 

89  48  20 

9979 

88  17  41 

9965 

2  |  Fomalhaut 

W. 

94    4    4 

3187 

95  30  28 

3193 

96  56  44 

3199 

98  22  54 

3906 

1  a  Pegasi 
a  Ariel  is 

W. 

77  13  58 

3437 

78  35  32 

3437 

79  57    6 

3438 

81   18  39 

3439 

W. 

33  36  37 

3474 

34  57  30 

3444 

36  18  57 

3418 

37  40  53 

3396 

!  Pollux 

E. 

44  58     1 

3036 

43  28  33 

3043 

41  59  14 

3051 

40  30    4 

3057 

|  Regulus 

E. 

80  46  18 

3013 

79  16  22 

3018 

77  46  32 

3093 

76  16  48 

3098 

Saturn 

E. 

86    4  41 

9997 

84  34  24 

3001 

83    4  13 

3006 

81  34    8 

3010 

3     Fomalhaut 

W. 

105  31  55 

3936 

106  57  21 

3949 

108  22  40 

3949 

109  47  52 

3956 

a  Pegasi 

W. 

88    6     1 

3449 

89  27  22 

3452 

90  48  39 

3455 

92    9  53 

3459 

a  A  net  is 

W. 

44  35  56 

3318 

45  59  46 

3308 

47  23  48 

3999 

48  48    1 

3989 

Pollux 

E. 

33    6  20 

3093 

31  38    2 

3101 

30    9  53 

3111 

28  41  57 

3191 

Regulus 

E. 

68  49  27 

3047 

67  20  13 

3051 

65  51     3 

3054 

64  21  57 

3058 

Saturn 

E. 

74    4  56 

3099 

72  35  19 

3039 

71     5  46 

3035 

69  36  17 

3038 

4 

a  Pegasi 
a  Arietis 

W. 

98  54  53 

3484 

100  15  37 

3490 

101  36  14 

3496 

102  56  45 

3509 

W. 

55  51  20 

3958 

57  16  21 

3253 

58  41  27 

3248 

60    6  39 

3944 

Pollux 

E. 

21  25  39 

3189 

19  59  17 

3213 

18  33  23 

3941 

17    8    3 

3975 

Regulus 

E. 

56  57  24 

3071 

55  28  39 

3073 

53  59  57 

3075 

52  31   17 

3078 

Saturn 

E. 

62    9  40 

3050 

60  40  29 

3059 

59  11  20 

3054 

57  42  14 

3056 

Spica 

E. 

110  56     8 

3093 

109  27  50 

3094 

107  59  34 

3095 

106  31  19 

3096 

5 

a  Pegasi 

W. 

109  37  15 

3542 

110  56  52 

3559 

112  16  19 

3569 

113  35  34 

3575 

a  Arietis 

W. 

67  13  44 

32*8 

68  .39  20 

3225 

70    4  59 

3923 

71  30  41 

3220 

Aldebarau 

W. 

35  26  25 

3086 

36  54  51 

3086 

38  23  18 

3085 

39  51  46 

3083 

Regulus 

E. 

45    8  35 

3067 

43  40    9 

3088 

42  11  45 

3090 

40  43  23 

3092  | 

Saturn 

E. 

50  17  11 

3069 

48  48   15 

306:) 

47   19  20 

3064 

45  50  26 

34164 

Spira 

E. 

99  10  19 

3100 

97  42  10 

3100 

96  14     1 

3100 

94  45  51 

3100 

6 

a  Arietis 

W. 

78  39  52 

32  JO 

80    5  50 

3208 

81  31  50 

3905 

82  57  53 

3904 

Aide  bant  n 

W. 

47  14  23 

3079 

48  42  58 

3078 

50  11  35 

3077 

51  40  13 

3075  , 

Regulus 

E. 

33  22    7 

3101 

31  53  58 

3103 

30  25  52 

3106 

28  57  50 

3109  ; 

1 

Saturn 

E. 

38  26    6 

3067 

36  57   16 

3067 

35  28  26 

3068 

33  59  37 

3069  ! 

Spica 
Mars 

E. 

87  25    6 

3098 

85  56  56 

3098 

84  28  44 

3097 

as    0  33 

3097 

E. 

98  19  39 

3989 

<H>  55    6 

3281 

95  30  32 

3280 

94    5  57 

3979 

7 

Aldebamn 

W. 

59    3  55 

3065 

60  32  47 

3064 

62     1  41 

3061 

a3  30  38 

3058  , 

Regulus 

E. 

21  38  47 

3136 

',>0  11  21 

3145 

18  44    6 

3157 

17  17    6 

3177  , 

Saturn 

E. 

26  35  39 

3071 

25    6  54 

3073 

23  38  1 1 

3075 

22    9  31 

3079  j 

Spica 
Mars 

E. 

75  39  16 

3091 

74   10  56 

3090 

72  42  34 

3088 

71  14   10 

•3086  ' 

E. 

87    2  37 

3970 

85  37  51 

3968 

84  13    2 

3265 

82  48  10 

3963 

8 

Aldebarau 

W. 

70  56  20 

3049 

72  25  41 

3039 

73  55    6 

3034 

75  24  37 

3030 

Pollux 

W. 

27    0  45 

3111 

28  28  41 

3100 

29  56  51 

3090 

31  25  13 

3081   ! 

Spica 
Mars 

E. 

63  51  34 

3075 

62  22  54 

3079 

60  54   11 

3069 

59  25  24 

3066 

E. 

75  43    0 

3247 

74   17  46 

3243 

72  52  27 

3938 

71  27     3 

3934 

9 

Aldebarau 

W. 

82  53  36 

3006 

84  23  43 

9998 

85  53  58 

9993 

87  24  20 

9986 

.16 
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XV. 


GRBBKWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

s 

A    . 

«*  XX 

P.L. 

P.L. 

P.L. 

P.L. 

*i 

Name  aud  Direoliou 

Noon. 

of    ■ 

up*- 

of 

Vlh. 

of 

Kb 

of 

&§ 
A 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

9 

Pollux 

W. 

32  53  46 

3071 

O          1        II 

34  22  31 

3063 

o          1        // 

35  51  26 

3054 

O          t         II 

37  20  32 

3046 

Spica 
Mars 

E. 

57  56  35 

3063 

56  27  41 

3080 

54  58  44 

3057 

53  29  43 

3054 

E. 

70     1  34 

3989 

68  35  59 

3994 

67  10  19 

3919 

65  44  a3 

3913 

Antares 

E. 

103  49  31 

3060 

102  20  20 

3045 

100  51     3 

3039 

99  21  38 

3033 

10 

Aldebaran 

W. 

88  54  50 

9980 

90  25  28 

9973 

91  56  15 

9965 

93  27  11 

9958 

Pollux 

W. 

44  48  33 

3005 

46  18  40 

9997 

47  48  57 

9989 

49  19  25 

.     9979 

Spicn 
Mars 

E. 

46    3  35 

3037 

44  34    9 

3034 

43    4  39 

3031 

41  35    4 

3098 

E. 

58  33  57 

3183 

57    7  28 

3176 

55  40  50 

3169 

54   14    4 

3161 

Antares 

E. 

91  52  50 

3009 

90  22  40 

9995 

88  52  23 

9988 

87  21  56 

9981 

Snw 

E. 

133  22  28 

3355 

131  59  20 

3348 

130  36    4 

3340 

129  12  38 

3339 

11 

Pollux 

W. 

56  54  38 

9931 

58  26  17 

9991 

59  58    9 

9911 

61  30  14 

9900 

Spica 

E. 

34    6  25 

3016 

32  36  35 

3019 

31    6  46 

3090 

29  36  57 

3099 

Antares 

E. 

79  47  14 

9940 

78  15  46 

9930 

76  44    6 

9990 

75  12  14 

9911 

Suif 

E. 

122  13    0 

3985 

120  48  31 

3975 

119  23  50 

3965 

117  58  57 

3953 

12 

Pollux 

W. 

69  14  12 

9849 

70  47  45 

9830 

72  21  34 

9817 

73  55  39 

9804 

Regulus 

W. 

33  20  57 

9856 

34  54  12 

9849 

36  27  46 

9897 

38     1  39 

9811 

Saturn 

W. 

28  22  42 

9839 

29  56  29 

9817 

31  30  35 

9809 

33    5    0 

9788 

Antares 

E. 

67  29  45 

9860 

65  56  35 

9849 

64  23    9 

9837 

62  49  29 

9895 

Sun 

E. 

110  51     9 

3193 

!09  24  51 

3180 

107  58  18 

3167 

106  31  29 

3153 

13 

Pollux 

W. 

81  50  30 

9735 

83  26  24 

9790 

85    2  37 

9705 

86  39  10 

9689 

Regulus 

W. 

45  55  55 

9737 

47  31  46 

9799 

49    7  57 

9706 

50  44  29 

9690 

Saturn 

W. 

41     1  51 

9714 

42  38  12 

969*8 

44  14  54 

9683 

45  51  57 

9667 

Antares 

E. 

54  57  17 

9764 

53  22    2 

9759 

51  46  30 

9739 

50  10  42 

9796 

Sun 

E. 

99.13    3 

3078 

97  44  27 

3063 

96  15  32 

3047 

94  46  17 

3030 

14 

Regulus 

W. 

58  52  38 

9607 

60  31  23 

9590 

62  10  32 

9579 

63  50    5 

9555 

Saturn 

W. 

54    2  38 

9585 

55  41  54 

9568 

57  21  33 

9550 

59    1  36 

9533 

Antares 

E. 

42    7  25 

9663 

40  29  56 

9651 

38  52  1 1 

9639 

37  14  10 

9639 

Sun 

E. 

87  14  46 

9943 

85  43  22 

9996 

84  11  36 

9908 

82  39  27 

9889 

15 

Regulus 

W. 

72  13  53 

9466 

73  55  54 

9448 

75  38  20 

9431 

77  21   11 

9413 

Saturn 

W. 

67  27  56 

9445 

69  10  27 

9497 

70  53  23 

9409 

72  36  45 

9391 

Spica 

W. 

19  14    6 

9746 

20  49  45 

9691 

22  26  37 

9640 

24    4  37 

9503 

Sun 

E. 

74  52  41 

9794 

73  18    6 

9776 

71  43    7 

9756 

70    7  42 

9737 

16 

Regulus 

W. 

86    1  53 

9393 

87  47  19 

9305 

89  33  11 

9988 

91  19  28 

9970 

Saturn 

W. 

81  20    3 

9301 

83    6     1 

9984 

84  52  24 

9966 

86  39  13 

9949 

Spica 

W. 

32  28  32 

9499 

34  11  35 

9395 

35  55  16 

9370 

37  39  33 

9345 

Sun 

E. 

62    4  17 

9649 

60  26  19 

9693 

58  47  56 

9605 

57    9    8 

9587 

17 

Regulus 

Spicn 

Mars 

W. 

100  17    9 

9188 

102    5  54 

9179 

103  55    3 

9158 

105  44  34 

9143 

W. 

46  29  24 

9938 

48  16  54 

9919 

50    4  52 

9909 

51  53  18 

9184 

W. 

29  30  53 

9364 

31  15  20 

9346 

&3    0  14 

9398 

34  45  33 

9311 

Sun 

E. 

48  48  56 

9499 

47    7  42 

9489 

45  26    4 

9467 

43  44    5 

9459 

18 

Spica 
Mars 

W. 

61     1  40 

9107 

62  52  28 

9093 

64  43  37 

9080 

66  35    6 

9089 

W. 

43  38    3 

9935 

45  25  38 

9999 

47  13  32 

9910 

49    1  45 

9198 

Sun 

E. 

35    8  56 

9384 

33  24  58 

9379 

31  40  43 

9369 

29  56  13 

9359 

XVI. 


JANUARY,   1890. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direotlon 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

xvi». 

P.L. 

of 

Dift 

xvnp». 

P.L. 
of 
Diff 

XXI*. 

P.L. 

of 

DuT. 

9 

Pollux 

W. 

38  49  48 

3038 

40°  19   14 

3030 

41°  48  50 

3099 

O          J          H 

42  18  36 

3013 

Spica 
Mars 

E. 

52    0  38 

3050 

50  31  28 

3047 

49    2  15 

3044 

47  32  57 

3040 

E. 

64  18  39 

3208 

62  52  39 

3203 

61  26  33 

3190 

60    0  19 

3189 

Antares 

E. 

97  52    7 

3028 

96  22  29 

3099 

94  52  44 

3015 

93  22  51 

3009 

10 

Aldebaran 

W. 

94  58  16 

9950 

96  29  31 

9949 

98    0  56 

2933 

99  32  33 

9995 

Pollux 

W. 

50  50    4 

9909 

52  20  56 

9901 

53  51  58 

9951 

55  23  12 

9941 

Spica 

E. 

40    5  27 

3095 

38  35  45 

3093 

37    6     1 

3091 

35  36  14 

3019 

Mars 

E. 

52  47    8 

3153 

51  20    3 

3144 

49  52  47 

3130 

48  25  21 

3127 

Antares 

E. 

85  51   19 

9973 

84  20  33 

9965 

82  49  37 

9957 

81  18  31 

9949 

Sun 

E. 

127  49    3 

3393 

126  25  18 

3314 

125     1  23 

3305 

123  37  17 

3905 

11 

Pollux 

W. 

63    2  33 

9889 

64  35    6 

*9878 

66    7  53 

9800 

67  40  55 

9855 

Spica 

E. 

28    7  12 

3099 

26  37  36 

3035 

25  .8    7 

3044 

23  38  49 

3069 

Ati  tares 

E. 

73  40  10 

9909 

72    7  54 

9899 

70  35  24 

9889 

69    2  42 

9871 

Sun 

E. 

116  33  51 

3949 

115    8  32 

3930 

113  42  59 

3918 

112  17  11 

3306 

12 

Pollux 

W. 

75  30    2 

9790 

77    4  43 

9777 

78  39  41 

9704 

80  14  56 

9750 

Regulus 

W. 

39  35  52 

9798 

41  10  23 

9789 

42  45  14 

9760 

44  20  24 

97.19 

Saturn 

W. 

34  39  43 

9773 

36  14  46 

9759 

37  50    8 

9744 

39  25  50 

9799 

Antares 

E. 

61  15  35 

9813 

59  41  24 

9801 

58    6  58 

9788 

56  32  15 

9776 

Sun 

E. 

105    4  23 

3138 

103  37    0 

3194 

102    9  19 

3109 

100  41  20 

3094 

13 

Pollux 

W. 

88  16    4 

9673 

Of  53  20 

9058 

91  30  56 

9043 

93    8  53 

9638 

Regulus 

W. 

52  21  23 

9074 

53  58  38 

9057 

55  36  16 

2040 

57  14  16 

9694 

Saturn 

W. 

47  29  21 

9051 

49    7    7 

9634 

50  45  15 

9018 

52  23  45 

9601 

Antares 

E. 

48  34  36 

9713 

46  58  14 

9701 

45  21  35 

9688 

43  44  39 

9675 

Sun 

E. 

93  16  41 

3013 

91  46  45 

9990 

90  16  27 

9978 

88  45  47 

9961 

14 

Regulus 

W. 

65  30    1 

9537 

67  10  22 

9590 

68  51     8 

9509 

70  32  18 

9484 

Saturn 

W. 

60  42    3 

9510 

62  22  54 

9498 

64    4  10 

9481 

65  45  50 

9469 

Antares 

E. 

35  35  55 

9019 

a3  57  26 

9010 

32  18  45 

9603 

30  39  54 

9598 

Sun 

E. 

81     6  54 

9870 

79  33  57 

9851 

78    0  36 

9831 

76  26  51 

9813 

15 

Regulus 

W. 

79    4  28 

9394 

80  48  11 

9377 

82  32  19 

9359 

84  16  53 

9341 

Saturn 

W. 

74  20  33 

9373 

76    4  46 

9355 

77  49  26 

9337 

79  34  31 

9319 

Spica 

W. 

25  43  41 

9551 

27  23  43 

9515 

29    4  35 

9483 

30  46  12 

9459 

Sun 

E. 

68  31  52 

9718 

66  55  36 

9699 

65  18  55 

9681 

63  41  49 

9661 

16 

Regulus 

W. 

93    6  11 

2253 

94  53  19 

9237 

96  40  51 

9290 

98  28  48 

2904 

Saturn 

W. 

88  26  27 

9939 

90  14    7 

9915 

92    2  12 

9199 

93  50  41 

9189 

Spica 

W. 

39  24  26 

9399 

41     9  53 

9999 

42  55  53 

9979 

44  42  23 

2958 

Sun 

E. 

55  29  55 

9509 

53  50  17 

9551 

52  10  14 

9533 

50  29  47 

9516 

17 

Regulus 

Spica 

Mars 

W. 

107  34  27 

9196 

109  24  43 

9115 

111  15  19 

9109 

113    6  15 

9090 

W. 

53  42  10 

9107 

55  31  27 

9150 

57  21     8 

9135 

59  11   13 

9191 

W. 

36  31  17 

9994 

38  17  25 

9978 

40    3  56 

9964 

41  50  49 

9949 

Sun 

E. 

42    1  44 

9430 

40  19     1 

9493 

38  35  58 

9409 

36  52  36 

9396 

18 

Spica 
Mars 

W. 

68  26  52 

9058 

70  18  55 

9048 

72  11   14 

9039 

74    3  47 

9030 

W. 

50  50  15 

9188 

52  39     1 

9177 

54  26    3 

9168 

56  17  19 

2158 



Sun 

E. 

28  11  30 

3344 

26  26  34 

9335 

24  41  26 

9330 

22  56  10 

2395 

18 


JANUARY,    1890. 


xvn. 


GBEENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

og 

Name  and  Direction 

Noon. 

of 

DPi. 

of 

vn>. 

of 

IX*. 

of 

of  Object. 

Dlff. 

Dlff. 

Dlff. 

Dlff. 

22 

SUN 

W. 

21°  40  22 

8384 

23  24  20 

8394 

25    8    3 

8406 

O          i        II 

26  51  29 

9417 

a  Arietis 

E. 

73  23  14 

8303 

71  34  51 

8918 

69  46  51 

8935 

67  59  16 

8359 

Aldebaran 

£. 

103  57  32 

2060 

102    5  31 

9071 

100  13  48 

9084 

98  22  24 

3098 

23 

Sun 

W. 

35  24    5 

0491 

37    5  32 

8507 

38  46  36 

8533 

40  27  17 

9541 

a  Arietis 

E. 

59    8  J5 

8356 

57  23  37 

8360 

55  39  33 

8405 

53  56    6 

8438 

Aldebaran 

E. 

89  10  48 

8171 

87  21  37 

3188 

85  32  51 

8904 

83  44  30 

8993 

24 

Sun 

W. 

48  44  22 

8635 

50  22  29 

8655 

52    0    9 

8675 

53  37  22 

8695 

a  Arietis 

E. 

45  29    0 

8580 

43  49  51 

8688 

42  11  34 

8667 

40  34  10 

8711 

Aldebaran 

E. 

74  49  17 

8311 

73    3  34 

8330 

71  18  19 

3349 

69  33  31 

8368 

25 

Sun 

W. 

61  36  43 

8797 

63  11  14 

8618 

64  45  18 

9638 

66  18  56 

8858 

Aldebaran 

E. 

60  56  30 

8465 

59  14  27 

8484 

57  32  51 

8504 

55  51  42 

8533 

26 

Sun 

W. 

74    0  37 

8959 

75  31  41 

8978 

77    2  21 

3997 

78  32  37 

3017 

Fomalhaut 

W. 

49  24  38 

8930 

50  56  19 

8931 

52  27  58 

8936 

53  59  31 

8943 

Aldebaran 

E. 

47  32  44 

8619 

45  54  15 

8638 

44  16  11 

9657 

42  38  33 

9675 

Pollux 

E. 

91  45  55 

8691 

90    7  29 

8640 

88  29  28 

8657 

86  51  50 

8674 

27 

Sun 

W. 

85  58    9 

3107 

87  26  10 

3135 

88  53  49 

3148 

90  21     8 

3158 

Fomnlhaut 

W. 

61  35  10 

8980 

63    5  49 

8989 

64  36  15 

8998 

66    6  30 

3008 

a  Pegasi 

W. 

47  21  10 

3555 

48  40  34 

3539 

50    0  23 

3511 

51  20  35 

3495 

Aldebaran 

E. 

34  36  28 

8766 

33    1M5 

8783 

31  26  25 

9801 

29  51  59 

8819 

Pollux 

E. 

78  49  29 

8759 

77  14    7 

8775 

75  39    6 

8790 

74    4  25 

8806 

28 

Sun 

W. 

97  32  58 

3934 

98  58  27 

3948 

100  23  39 

3969 

101  48  35 

3376 

Fomalhaut 

W. 

73  34  40 

3058 

75    3  40 

3068 

76  32  29 

3077 

78     1     6 

3087 

a  Pegasi 

W. 

58    5  25 

3443 

59  26  53 

3436 

60  48  29 

3439 

62  JO    9 

3438 

Pollux 

E. 

66  15  54 

8877 

64  43    6 

8890 

63  JO  34 

8903 

61  38  19 

3916 

29 

Sun 

W. 

106  49  32 

3335 

110  13    3 

3345 

111  36  22 

3355 

1 12  59  29 

3385 

Fomalhaut 

W. 

85  21   13 

3135 

86  48  40 

3143 

88  15  56 

3151 

89  43    2 

3160 

a  Pegasi 

W. 

68  59  10 

3433 

70  21     0 

3493 

71  42  50 

3495 

73    4  38 

3496 

a  Arietis 

W. 

25  42    7 

3753 

26  57  58 

3684 

28  15    2 

3695 

29  33    9 

3578 

Pollux 

E. 

54     1     3 

8975 

52  30  19 

8985 

50  59  48 

9995 

49  29  29 

3005 

Regulus 

E. 

89  52  40 

9959 

88  21  36 

8969 

86  50  44 

9978 

85  20    3 

8987 

Saturn 

E. 

93  44    8 

8998 

92  12  25 

8940 

90  40  57 

8950 

89    9  42 

8957 

90 

Sun 

W. 

119  52  25 

3408 

121  14  32 

3416 

122  36  31 

3433 

123  58  22 

3439 

Fomalhaut 

W. 

96  55  57 

3809 

98  22    3 

3910 

99  48    0 

3818 

101   13  47 

3386 

a  Pejrasi 

W. 

79  53    9 

3437 

81  14  43 

3440 

82  36  14 

3443 

83  57  41 

3446 

a  Arietis 

W. 

36  15    3 

3415 

37  37    2 

3395 

38  59  24 

3378 

40  22    5 

3363 

Pollux 

E. 

42    0  56 

3059 

40  31  48 

3061 

39    2  50 

3069 

37  34    3 

3078 

Regulus 

E. 

77  49  16 

3095 

76  19  34 

3031 

74  50    0 

3037 

73  20  33 

3043 

Saturn 

E. 

81  35  45 

9993 

80    5  24 

3000 

78  35  12 

3006 

77    5    7 

3018 

31 

a  Pegasi 
a  Arietis 

W. 

90  43  58 

3465 

92    5     1 

3469 

93  25  58 

3473 

94  46  51 

3478 

W. 

47  19  20 

3308 

48  43  22 

3300 

50    7  33 

3393 

51  31  53 

3387 

Pollux 

E. 

30  12  45 

3183 

28  45    3 

3133 

27  17  &3 

3144 

25  50  16 

3157 

Regulus 

E. 

65  54  58 

3067 

64  26    8 

3070 

62  57  22 

3074 

61  28  41 

3077 

Saturn 

E. 

69  36  14 

3034 

68    6  44 

3038 

66  37  18 

3041 

65    7  56 

3045 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

1* 

Name  And  Direction 
of  Object. 

Midnight. 

P.L. 
of 

Dtff. 

XV*. 

P.L. 

of 

Dtff. 

xvnih 

P.L. 

of 

Diff. 

XXIb. 

P.L. 

of 

Dtff 

22 

Sun 

W. 

28  34  39 

9499 

3§  17  32 

9443 

3*    d    6 

9459 

33  42  17 

9475 

aArietis 

E. 

66  12    6 

9971 

64  25  24 

9990 

62  39  10 

9311 

60  53  27 

9339 

Aldebaran 

E. 

96  31  21 

Sill 

94  40  39 

9198 

92  50  19 

9141 

91    0  22 

9156 

23 

Suit 

W. 

42    7  33 

9560 

43  47  24 

9578 

45  26  49 

9597 

47    5  49 

9616 

a  Arietis 

E. 

52  13  17 

9400 

50  31    8 

9490 

48  49  41 

9591 

47    8  57 

9555 

Aldebaran 

E. 

81  56  35 

9939 

80    9    6 

9957 

78  22    3 

9975 

76  35  27 

9993 

24 

Sun 

W. 

55  14    8 

9716 

56  50  27 

9738 

58  26  19 

9756 

60     1  44 

9776 

a  Arietis 

E. 

38  57  45 

9757 

37  22  21 

S808 

35  48    3 

9809 

34  14  55 

9991 

Aldebaran 

E. 

67  49  II 

9387 

66    5  18 

9407 

64  21  54 

9497 

62  38  58 

9447 

25 

Sun 

W. 

67  52    8 

9879 

69  24  53 

9699 

70  57  13 

9919 

72  29    8 

9939 

Aldebaran 

E. 

54  11     1 

9543 

52  30  47 

9509 

50  51     0 

9581 

49  11  39 

9600 

26 

Sun 

W. 

80    2  29 

3035 

81  31  58 

3054 

83    1     4 

3073 

84  29  47 

3090 

Fomalhaut 

W. 

55  30  56 

9950 

57    2  11 

9950 

58  33  19 

9909 

60    4  19 

9969 

Aldebaran 

E. 

41     1  19 

9093 

39  24  30 

9711 

37  48    5 

9730 

36  12    5 

9748 

Pollux 

E. 

85  14  36 

9099 

83  37  46 

9709 

82     1  18 

9796 

80  25  12 

9743 

27 

Sun 

W. 

91  48    8 

3174 

93  14  48 

3190 

94  41     9 

3905 

96    7  12 

3990 

Fomalhaut 

W. 

67  36  32 

3018 

69    6  22 

3098 

70  36    0 

3037 

72    5  26 

3047 

aPegasi 
Aldeoaran 

W. 

52  41    5 

3480 

54     1  52 

3468 

55  22  52 

3457 

56  44    4 

3449 

E. 

28  17  56 

9638 

26  44  15 

9855 

25  10  58 

9874 

23  38    7 

9893 

Pollux 

E. 

72  30    5 

9891 

70  56    4 

9635 

69  22  22 

9850 

67  48  59 

9864 

28 

Sun 

W. 

103  13  15 

3989 

104  37  40 

3300 

106    1  51 

3319 

107  25  48 

3394 

Fomalhaut 

W. 

79  29  31 

3097 

80  57  44 

3107 

82  25  45 

3117 

83  53  34 

3195 

aPegasi 

W. 

63  31  53 

3490 

64  53  40 

3494 

66  15  29 

3493 

67  37  19 

3499 

Pollux 

E. 

60    6  21 

9999 

58  34  39 

9941 

57    3  13 

9953 

55  32     1 

9964 

29 

Sun 

W. 

114  22  25 

3375 

115  45  10 

3385 

117    7  44 

3393 

118  30    9 

3400 

Fomalhaut 

W. 

91    9  57 

3108 

92  36  42 

3176 

94    3  17 

3185 

95  29  42 

3194 

aPegasi 
aArietis 

W. 

74  26  25 

3498 

75  48  10 

3430 

77    9  52 

3439 

78  31  32 

3434 

W. 

30  52  11 

3533 

32  11  59 

3496 

a3  32  28 

3466 

34  53  30 

3438 

Pollux 

E. 

47  59  23 

3015 

46  29  29 

3095 

44  59  47 

3034 

43  30  16 

3043 

Regulus 

E. 

83  49  34 

9995 

82  19  15 

3003 

80  49    6 

3010 

79  19    6 

3018 

Saturn 

E. 

87  38  36 

9905 

86    7  39 

9973 

84  36  52 

9980 

83    6  14 

9987 

30 

Sun 

W. 

125  20    6 

3435 

126  41  43 

3441 

128    3  13 

3446 

129  24  37 

3459 

Fomalhaut 

W. 

102  39  25 

3933 

104    4  55 

3940 

105  30  16 

3948 

106  55  27 

3955 

a  Pegasi 
u  Arietis 

W. 

85  19    4 

3450 

86  40  24 

3453 

88     1  40 

3457 

89  22  51 

3461 

W. 

41  45    4 

3350 

43    8  18 

3337 

44  31  47 

3396 

45  55  28 

3317 

Pollux 

E. 

36    5  26 

3080 

34  36  59 

3095 

33    8  43 

3104 

31  40  38 

3114 

Regulus 

E. 

71  51  14 

3048 

70  22    I 

3053 

68  52  54 

3058 

67  23  53 

3063 

Saturn 

E. 

75  35    9 

3017 

74    5  17 

3091 

72  35  36 

3096 

71    5  49 

3030 

31 

•aPegasi 
aArietis 

W. 

96    7  39 

3483 

97  28  22 

3488 

98  49    0 

3493 

100    9  31 

3499 

W. 

52  56  20 

3980 

54  20  55 

3975 

55  45  36 

3970 

57  10  23 

3S64 

Pollux 

E. 

24  23  15 

3170 

22  56  30 

3185 

21  30    3 

3904 

20    3  59 

3995 

Regulus 

E. 

60    0    3 

3080 

58  31  29 

3089 

57    2  58 

3064 

55  3*1  29 

3086 

Saturn 

E. 

63  38  39 

3047 

62    9  24 

3048 

60  40  11 

3050 

59  11    0 

3059 

20 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

1 

► 

1 

© 

1 

• 

1 

Sidereal    Equation  of 
Time  of         Time, 
Semi-            to  be 
diameter      Added  to 
Passing      Apparent 
Meridian.        Time. 

DUE  for 
1  Hoar. 

Apparent 
Right  Aaoonsion. 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

Diff.  for 
1  Hoar. 

Semi- 
diameter. 

Sat. 

sew. 

Mon. 

1 

2 
3 

h     m       b 

21     0  28.45 
21     4  32.25 
21     8  35.22 

0 

10.176 
10.142 
10.107 

S.  17     1  17.3 
16  43  58.6 
16  26  22.5 

+42.91 
43.64 
44.36 

16  16\04 
16  15.89 
16  15.74 

68?24 
68.13 
68.01 

m       s 

13  51.75 

13  58.98 

14  5.38 

0.319 
0.285 
0.251 

Tues. 
Wed. 
Thur. 

4 
5 
6 

21  12  37.37 
21  16  38.71 
21  20  39.24 

10.073 
10.039 
10.005 

16    8  29.4 
15  50  19.7 
15  31  53.8 

+45.06 
45.74 
46.41 

16  15.58 
16  15.41 
16  15.24 

67.90 

67.78 
67.(57 

14  10.96 
14  15.73 
14  19.69 

0.217 
0.183 
0.149 

Frid. 
Sat. 

SUN. 

7 
8 
9 

21  24  38.96 
21  28  37.89 
21  32  36.05 

9.972 
9.940 
9.908 

15  13  12.0 
14  54  14.7 
14  35    2.4 

+47.06 
47.70 
48.32 

16  15.06 
16  14.88 
16  14.70 

67.55 
67.44 
67.33 

14  22.84 
14  25.21 
14  26.81 

0.116 
0.084 
0.052 

Mon. 

Tues. 
Wed. 

10 
11 
12 

21  36  33.44 
21  40  30.07 
21  44  25.95 

9.876 
9.845 
9.614 

14  15  35.5 
13  55  54.4 
13  35  59.5 

+48.92 
49.51 

50.08 

16  14.51 
16  14.32 
16  14.12 

67.22 
67.11 
67.00 

14  27.64 
14  27.71 
14  27.04 

0.020 
0.011 
0.042 

Thur. 

Frid. 

Sat. 

13 
14 
15 

21  48  21.09 
21  52  15.50 
21  56     9.19 

9.783 
9.752 
9.722 

13  15  51.2 
12  55  29.8 
12  34  55.8 

+50.63 
51.16 
51.67 

16  13.92 
16  13.72 
16  13.51 

66.89 
66.78 
66.68 

14  25.63 
14  23.50 
14  20.64 

0.073 
0.103 
0.133 

SUN. 

Mon. 

Tues. 

16 
17 

18 

22    0    2.16 
22     3  54.43 
22    7  46.01 

9.692 
9.663 
9.635 

12  14     9.6 
11  53  11.7 
11  32     2.5 

+52.17 
52.65 
53.11 

16  13.30 
16  13.08 
16  12.87 

66.58 
66.48 
66.38 

14  17.06 
14  12.78 
14     7.82 

0.163 
0.192 
0.220 

Wed. 
Thur. 
Frid. 

19 
20 
21 

22  11  36.91 
22  15  27.13 
22  19  16.68 

9.607 
9.579 
9.552 

11   10  42.4 
10  49  11.8 
10  27  31.1 

+53.56 
53.99 
54.40 

16  12.65 
16  12.43 
16  12.21 

66.28 
66.18 
66.09 

14    2.18 
13  55.87 
13  48.89 

0.248 
0.276 
0.303 

Sat. 

SUN. 

Mon. 

22 
23 
24 

22  23     5.59 
22  26  53.86 
22  30  41  50 

9.525 
9.499 
9.473 

10    5  40.8 
9  43  41.4 
9  21  33.3 

+54.79 
55.16 
55.52 

16  11.99 
16  11.76 
16  11.54 

66.00 
65.91 
65.82 

13  41.27 
13  33.01 
13  24.12 

0.330 
0.356 
0.382 

Tues. 
Wed. 
Thur. 
Frid. 

25 
26 
27 

28 

22  34  28.53 
22  38  14.97 
22  42     0.83 
22  45  46.13 

9.448 
9.424 
9.400 
9.377 

8  59  16.8 
8  36  52.3 
8  14  20.4 
7  51  41.4 

+55.86 

.    56.18 

56.48 

56.77 

16  11.31 
16  11.08 
16  10.85 
16  10.62 

65.73 
65.64 
65.56 
65.48 

13  14.62 
13     4.54 
12  53.88 
12  42.66 

0.407 
0.431 
0.455 
0.476 

Sat. 

29 

22  49  30.89 

9.355 

S.   7  28  55.7 

+57.03 

16  10.38 

65.41 

12  30.89 

0.500 

Note.— The  mew  time  of  eemic 

Uameter  j 

tasaing  may  be  found  by  subtracting  0*.18  from  the  sidereal  time. 

The  sign  +  prefixed  to 

the  hoar 

ly  change  of  declination  indicates  that  south  declinations  are  deer 

easing. 

n. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 

c 

1 

i 

i 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

DIff.  for 
1  Hour. 

Sidereal 

Time, 

or 

Bight  Ascension 

of 

Mean  Sun. 

Apparent 
Bight  Ascension. 

D1C  for 
1  Hoar. 

Apparent 
Deolination. 

D1C  for 
1  Hour. 

Sat. 

1 

h     m       8 

21     0  26.10 

8 

10.175 

S.  17°     127'!2 

+42.90 

m       e 

13  51.67 

8 

0.319 

h     m       a 

20  46  34.43 

SUN. 

2 

21     4  29.89 

10.141 

16  44    8.8 

43.63 

13  58.91 

0.285 

20  50  30.98 

Mon. 

3 

21     8  32.85 

10.107 

16  26  33.0 

44.35 

14    5.32 

0.251 

20  54  27.54 

Tues. 

4 

21  12  35.00 

10.073 

16    8  40.1 

+45.05 

14  10.91 

0.217 

20  58  24.09 

Wed. 

5 

21  16  36.33 

10.039 

15  50  30.6 

45.73 

14  15.69 

0.183 

21     2  20.65 

Thur. 

6 

21  20  36.86 

10.005 

15  32    4.9 

46.40 

14  19.66 

0.149 

21     6  17.20 

Frid. 

7 

21  24  36.58 

9.972 

15  13  23.3 

+47.05 

14  22.82 

0.116 

21  10  13.76 

Sat. 

8 

21  28  35.51 

9.940 

14  54  26.2 

47.69 

14  25.20 

0.084 

21  14  10.31 

SUN. 

9 

21  32  33.67 

9.908 

14  35  14.1 

48.31 

14  26.80 

0.052 

21  18    6.87 

Mon. 

10 

21  36  31.06 

9.876 

14  15  47.4 

+48.91 

14  27.64 

0.020 

21  22     3.42 

Tues. 

11 

21  40  27.70 

9.845 

13  56     6.4 

49.50 

14  27.72 

0.011 

21  25  59.98 

Wed. 

12 

21  44  23.59 

9.814 

13  36  11.6 

50.07 

14  27.05 

0.042 

21  29  56.53 

Thur. 

13 

21  48  18.74 

9.783 

13  16     3.4 

+50.62 

14  25.65 

0.073 

21  33  53.09 

Frid. 

14 

21  52  13.16 

9.753 

12  55  42.1 

51.15 

14  23.52 

0.103 

21  37  49.64 

Sat. 

15 

21  56    6.86 

.   9.723 

12  35     8.2 

51.67 

14  20.67 

0.133 

21  41  46.20 

SUN. 

16 

21  59  59.85 

9.693 

12  14  22.1 

+52.17 

14  17.10 

0.163 

21  45  42.75 

Mon. 

17 

22     3  52.14 

9.664 

11  53  24.2 

52.65 

14  12.83 

0.192 

21  49  39.31 

Tues. 

18 

22     7  43.74 

9.636 

11  32  15.0 

53.11 

14    7.88 

0.220 

21  53  35.86 

Wed. 

19 

22  11  34.66 

9.606 

11    10  55.0 

+53.56 

14    2.24 

0.248 

21  57  32.42 

Thur. 

20 

22  15  24.90 

9.580 

10  49  24.4 

53.99 

13  55.93 

0.276 

22     1  28.97 

Frid. 

21 

22  19  14.48 

9.553 

10  27  43.7 

54.40 

13  48.96 

0.303 

22     5  25.52 

Sat. 

22 

22  23     3.42 

9.526 

10     5  53.4 

+54.79 

13  41.34 

0.330 

22     9  22.07 

SUN. 

23 

22  26  51.72 

9.500 

9  43  54.0 

55.16 

13  33.09 

0.356 

22  13  18.63 

Mon. 

24 

22  30  39.39 

9.474 

9  21  45.8 

55.52 

13  24.21 

0.382 

22  17  15.18 

Tues. 

25 

22  34  26  45 

9.449 

8  59  29.2 

+55.86 

13  14.71 

0.407 

22  21   11.74 

Wed. 

26 

22  38  12.92 

9.425 

8  37     4.6 

56.18 

13    4.63 

0.431 

22  25    8.29 

Thur. 

27 

22  41  58.81 

9.401 

8  14  32.6 

56.48 

12  53.97 

0.455 

22  29    4.84 

Frid. 

28 

22  45  44.14 

9.378 

7  51  53.5 

56.77 

12  42.75 

0.478 

22  33     1.39 

Sat. 

29 

22  49  28.94 

9.356 

S.     7  29     7.6 

+57.04 

12  30.99 

0.500 

22  36  57.95 

Note.— The 
The 

are< 

I 

■emidiameter  for  mc 
sign  +  prefixed  to  t 
ecreasing. 

an  noon  n 
lie  hourly 

iay  he  assumed  the  same  as  th 
ohangeof  declination  indicatee 

at  for  apparent  i 
that  south  deol 

loon. 

[nations 

Diff.  for  1  hour, 
+  9».8565. 
(Table  UL) 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 

i 

Logarithm 

of  the 

• 
5 

1 

TRUE  LONGITUDE. 

Radius  Vector 

Mean  Time 

%4 
O 

e 

Diff.  for 
1  Hoar. 

LATITUDE. 

of  the 
Earth. 

Diftfor 
lHour. 

of 
Sidereal  Noon. 

£ 

5 

X 

V 

1 

32 

312  38  4a8 

$          H 

39    0.4 

152.12 

+  a'21 

9.9937105 

+27.0 

3  1ST  53*88 

2 

33 

313  39  38.9 

39  50.4 

152.07 

0.35 

9.9937767 

28.0 

3    8  57.97 

3 

34 

314  40  27.8 

40  39.2 

152.01 

0.47 

9.9938452 

29.0 

3    5    2.06 

4 

35 

315  41   15.4 

41  26.7 

151.96 

+  0.58 

9.9939161 

+30.0 

3     1     6.15 

5 

36 

316  42     1.8 

42  13.0 

151.91 

0.67 

9.9939894 

31.1 

2  57  10.25 

6 

37 

317  42  47.0 

42  58.0 

151.86 

0.74 

9.9940652 

32.1 

2  53  14.35 

7 

38 

318  43  31.0 

43  41.8 

151.81 

+  0.78 

9.9941434 

+33.1 

2  49  18.44 

8 

39 

319  44  13.9 

44  24.5 

151.76 

0.78 

9.9942239 

34.0 

2  45  22.53 

9 

40 

320  44  55.6 

45     6.1 

151.71 

0.76 

9.9943066 

34.9 

2  41  26.61 

10 

41 

321  45  36.2 

45  46.6 

151.66 

+  0.71 

9.9943913 

+35.7 

2  37  30.70 

11 

42 

322  46  15.7 

46  26.0 

151.62 

0.63 

9.9944778 

36.4 

2  33  34.79 

12 

43 

32a  46  54.1 

47     4.3 

151.57 

0.53 

9.9945661 

37.1 

2  29  38.88 

13 

44 

324  47  31.4 

47  41.5 

151.53 

+  0.42 

9.9946560 

+37.8 

2  25  42.97 

14 

45 

325  48    7.5 

48  17.5 

151.48 

0.30 

9.9947474 

38.3 

2  21  47.06 

15 

46 

326  48  42.3 

48  52.2 

151.43 

0.17 

9.9948400 

38.8 

2  17  51.15 

16 

47 

327  49  15.8 

49  25.5 

151.37 

+  0.04 

9.9949337 

+39.3 

2  13  55.24 

17 

48 

328  49  47.9 

49  57.5 

151.31 

-0.08 

9.9950285 

39.7 

2     9  59.34 

18 

49 

329  50  18.6 

50  28.1 

151.24 

0.19 

9.9951242 

40.1 

2    6     3.43 

19 

50 

330  50  47.7 

50  57.1 

151.17 

-  0.27 

9.9952208 

+40.4 

2    2    7.52 

20 

51 

331  51   15.2 

51  24.4 

151.10 

0.32 

9.9953182 

40.8 

1  58  11.61 

21 

52 

332  51  41.0 

51  50.1 

151.04 

0.35 

9.9954164 

41.1 

1  54  15.71 

22 

53 

333  52     5.1 

52   14.1 

150.96 

-  0.34 

9.9955153 

+41.4 

1  50  19.80 

23 

54 

334  52  27.3 

52  36.2 

150.88 

0.30 

9.9956150 

41.7 

1  46  23.89 

24 

55 

335  52  47.5 

52  56.3 

150.80 

0.24 

9.9957156 

42.1 

1  42  27.98 

25 

56 

336  53     5.7 

53  14.4 

150.71 

-0.15 

9.9958173 

+42.6 

1  38  32.07 

26 

57 

337  53  22.0 

53  30.6 

150.63 

-  0.04 

9.9959200 

43.0 

1  34  36.17 

27 

58 

338  53  36.2 

53  44.7 

150.54 

+  0.08 

9.9960237 

43.5 

1  30  40.26 

28 

59 

339  53  48.3 

53  56.7 

150.46 

0.21 

9.9961286 

44.0 

1  26  44.36 

29 

60 

340  53  58.3 

54    6.6 

150.37 

+  0.35 

9.9962348 

+44.6 

1  22  48.45 

NOT! 

I.— The 

numbers  in  column 

A  oorresponc 

to  the  tin 

ie  equinox  of  the  date;  in  oolui 

nn  A',  to 

Diff.  for  1  Hour 
—  9».8296. 

the 

mean  equinox  of  Ja 

nnary  (H.O. 

(Table  n.) 

IV. 
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GREENWICH  MEAN  TIME. 

4 

THE  MOON'S 

1 
1 

* 

SSMTDIAMKTER. 

HORIZONTAL  PARALLAX. 

UPPER  TBAN8IT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Groenwloh. 

1  Diff.  for 
'  lHoar. 

1 

Noon. 

1 

t       a 

14  45.5 

14  44.7 

54'    2.7 

// 
-0.30 

54     0.0 

-0.15 

h      m 

9  51.3 

1       m 
1       2.05 

d 
11.5 

2 

14  44.4 

14  44.6 

53  59.0 

-0.02 

53  59.5 

+0.11 

10  40.6 

|      2.04 

12.5 

3 

14  45.2 

14  46.1 

54     1.6 

+0.23 

54    5.0 

0.33 

11  29.4 

2.01 

13.5 

4 

14  47.3 

14  48.9 

54    9.6 

+0.43 

54  15.4 

+0.63 

12  17.0 

j       1.95 

14.5 

5 

14  50.8 

14  53.0 

54  22.4 

0.63 

54  30.4 

.0.71 

13    3.1 

1       1.89 

15.5 

6 

14  55.5 

14  58.2 

54  39.5 

0.80. 

54  49.6 

*0.89 

13  47.8 

j       1.84 

16.5 

7 

15     1.3 

15    4.6 

55    0.8 

+0.98 

55  13.1 

+1.07 

14  31.4 

i       1.84 

17.5 

8 

15     8.3 

15  12.2 

55  26.5 

1.17 

55  41.1 

1.26 

15  14.8 

1       1.85 

18.5 

9 

15  16.5 

15  21.1 

55  56.8 

1.36 

56  13.6 

1.45 

15  58.6 

1.87 

1 

19.5 

10 

15  26.0 

15  31.2 

56  31.6 

+1.55 

56  50.8 

+1.64 

16  43.9 

1.94 

20.5 

11 

15  36.7 

15  42.5 

57  11.0 

1.72 

57  32.1 

1.79 

17  31.8 

2.08 

21.5 

12 

15  48.4 

15  54.6 

57  54.0 

1.85 

58  16.5 

1.88 

18  23.2 

2.23 

22.5 

13 

16    0.7 

16    6.8 

58  39.1 

+1.88 

59     1.5 

+1.85 

19  18.9 

2.39 

23.5 

14 

16  12.8 

16  18.4 

59  28.4 

1.78 

59  44.1 

1.66 

20  18.7 

2.52 

24.5 

15 

16  23.6 

16  28.2 

60    3.2 

1.50 

60  20.1 

1.29 

21  21.3 

2.63 

25.5 

16 

16  32.0 

16  34.9 

60  34.1 

+1.03 

60  44.8 

+0.73 

22  24.8 

2.61 

26.5 

17 

16  36.8 

16  37.6 

60  51.7 

+0.40 

60  54.5 

+0.05 

23  26.4 

2.50 

27.5 

18 

16  37.1 

16  35.5 

60  52.9 

-0.32 

60  46.8 

-0.69 

6 

28.5 

19 

16  32.6 

16  28.7 

60  36.4 

-1.04 

60  21.9 

-1.36 

0  24.9 

2.36 

0.1 

20 

16  23.7 

16  17.9 

60    3.7 

1.65 

59  42.3 

1.90 

1  19.6 

2.21 

1.1 

21 

16  11.4 

16    4.3 

59  18.2 

2.08 

58  52.3 

2.22 

2  10.9 

2.09 

2.1 

22 

15  56.9 

15  49.3 

58  25.0 

-2.30 

57  57.1 

-2.32 

2  59.8 

2.00 

3.1 

23 

15  41.7 

15  34.2 

57  29.3 

2.30 

57     1.9 

2.24 

3  47.0 

1.95 

4.1 

24 

15  27.1 

15  20.3 

56  35.6 

2.14 

56  10.7 

2.00 

4  33.8 

1.95 

5.1 

f 
25 

15  14.0 

15    8.3 

55  47.6 

-1.84 

55  26.6 

-1.66 

5  20.8 

1.97 

6.1 

26 

15    3.2 

14  58.7 

55    7.8 

1.46 

54  51.5 

1.26 

6     8.5 

2.00 

7.1 

27 

14  55.0 

14  51.9 

54  37.6 

1.05 

54  26.3 

0.84 

6  57.0 

2.03 

8.1 

28 

14  49.5 

14  47.7 

54  17.4 

0.63 

54  11.1 

0.43 

7  46.1 

2.05 

9.1 

29 

14  46.7 

14  46.2 

54     7.1 

-0.23 

54     5.5 

-0.05 

8  35.5 

2.05 

10.1 
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GKBBNWICH  MTCAX  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoenafon. 

Diftfor 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

Hour. 

BlghtAacenrioiL 

Diftfbr 
1  Minute. 

DeeUnation. 

DiAfor 
1  Minute. 

SA' 

rURDj 

9lT  1. 

MONDAY  3. 

0 

h    m      s 
6  18  20.06 

8 

2.1466 

N.23°32    &2 

1.736 

0 

h    m      8 
8    1  22£8 

9,1987 

N.22  d   0.8 

2A83 

1 

6  20  28.88 

2.1473 

23  33  47.0 

1.695 

1 

8    3  30.26 

9.1979 

22  43  22.6 

3.690 

2 

6  22  37.74 

2.1480 

23  35  21.2 

1.514 

2 

8    5  37.85 

9.1957 

22  39  38.0 

3.796 

3 

6  24  46.64 

2.1487 

23  36  48.7 

1.403 

3 

8    7  45.35 

9.1949 

22  35  47.0 

3.909 

4 

6  26  55.58 

2.1492 

23  38    9.5 

1.299 

4 

8    9  52.76 

9.1996 

22  31  49.7 

4.008 

5 

6  29    4.55 

9.1498 

23  39  23.7 

1.181 

5 

8  12    0.07 

9.1910 

22  27  46.0 

4.114 

6 

6  31  13.56 

2.1503 

23  40  31.2 

1.069 

6 

8  14    7.28 

9.1193 

22  23  36.0 

4.919 

7 

6  a3  22.59 

2.1508 

23  41  31.9 

0.957 

7 

8  16  14.39 

9.1176 

22  19  19.8 

4.393 

8 

6  a5  31.65 

2.1519 

23  42  26.0 

0.846 

8 

8  18  21.40 

9.1159 

22  14  57.3 

4.498 

9 

6  37  40.73 

9.1515 

23  43  13.4 

0.734 

9 

8  20  28.30 

9.1149 

22  10  28.5 

4.539 

10 

6  39  49.83 

9.1518 

23  43  54.1 

0.622 

10 

8  22  35.10 

2.1193 

22    5  53.5 

4.635 

11 

6  41  58.95 

2.1591 

23  44  28.0 

0.509 

11 

8  24  41.78 

9.1104 

22     1  12.3 

4.737 

12 

6  44    8.09 

2.1594 

23  44  55.2 

0.397 

12 

8  26  48.35 

9.1086 

21  56  25.0 

4.840 

13 

6  46  17.24 

9.1596 

23  45  15.7 

0.286 

13 

8  28  54.81 

9.1067 

21  51  31.5 

4.942 

14 

6  48  26.40 

9.1597 

23  45  29.5 

0.173 

14 

8  31     1.15 

9.1047 

21  46  31.9 

5.043 

15 

6  50  35.56 

9.1597 

23  45  36.5 

+  0.061 

15 

8  33    7.38 

9.1098 

21  41  26.3 

5.144 

16 

6  52  44.73 

9.1597 

23  45  36.8 

-0.051 

16 

8  35  13.49 

9.1006 

21  36  14.6 

6.246 

17 

6  54  53.89 

9.1597 

23  45  30.4 

0.163 

17 

8  37  19.48 

9.0988 

21  30  56.8 

5.347 

18 

6  57    3.05 

9.1596 

23  45  17.2 

0.976 

18 

8  39  25.35 

9.0967 

21  25  33.0 

5.447 

19 

6  59  12.20 

9.1595 

23  44  57.3 

0.387 

19 

8  41  31.09 

9.0947 

21  20    3.2 

5.546 

20 

7     1  21.35 

9.1524 

23  44  30.7 

0.499 

20 

8  43  36.71 

9,0996 

21  14  27.5 

5.644 

21 

7    3  30.49 

9.1529 

23  43  57.4 

0.611 

21 

6  45  42.20 

9.0904 

21     8  45.9 

5.743 

22 

7    5  39.61 

9.1519 

23  43  17.4 

0.793 

22 

8  47  47.56 

9.0883 

21    2  58.4 

5.841 

23 

7    7  48.72 

9.1516 

7NDA 

N.23  42  30.6 
Y  2. 

0.836 

23 

8  49  52.80 

9.0869 

FESDA 

N.20  57    5.0 
T  4. 

5.938 

0 

7    9  57.81 

9.1519 

N.23  41  37.1 

0.947 

0 

8  51  57.91 

9.0840 

N.20  51    5.8 

6.035 

1 

7  12    6.87 

9.1508 

23  40  36.9 

1.059 

1 

8  54    2.88 

9.0818 

20  45    0.8 

6.139 

2 

7  14  15.91 

9.1504 

23  39  30.0 

1.171 

2 

8  56    7.72 

9.0796 

20  38  50.0 

6.997 

3 

7  16  24.92 

9.1499 

23  38  16.4 

1.982 

3 

8  58  12.43 

9.0773 

20  32  33.5 

<U22 

4 

7  18  33.90 

9.1493 

23  36  56.1 

1.394 

4 

9    0  17.00 

9.0751 

20  26  11.3 

6.417 

5 

7  20  42.84 

9.1487 

23  35  29.1 

1.505 

5 

9    2  21.44 

9.0798 

20  19  43.4 

6.519 

6 

7  22  51.75 

9.1481 

23  33  55.5 

1.616 

6 

9    4  25.74 

9.0705 

20  13    9.9 

6.605 

7 

7  25    0.62 

9.1474 

23  32  15.2 

1.727 

7 

9    6  29.90 

9.0689 

20    6  30.8 

6.698 

8 

7  27    9.44 

9.1467 

23  30  28.2 

1.838 

8 

9    8  33.92 

9.0659 

19  59  46.1 

6.791 

9 

7  29  18.22 

9.1459 

23  28  34.6 

1.948 

9 

9  10  37.81 

9.0636 

19  52  55.9 

6.883 

10 

7  31  26.95 

9.1451 

23  26  34.4 

2.059 

10 

9  12  41.56 

9.0619 

19  46    0.2 

6.974 

11 

7  33  35.63 

9.1449 

23  24  27.5 

2.170 

11 

9  14  45.16 

9.0568 

19  38  59.0 

7.065 

12 

7  35  44.26 

9.1433 

23  22  14.0 

2.280 

12 

9  16  48.62 

9.0565 

19  31  52.4 

7.155 

13 

7  37  52.83 

9.1493 

23  19  53.9 

9.390 

13 

9  18  51.94 

9.0541 

19  24  40.4 

7.944 

14 

7  40    1.34 

9.1413 

23  17  27.2 

9.500 

14 

9  20  55.12 

9.0517 

19  17  23.1 

7.333 

15 

7  42    9.79 

9.1409 

23  14  53.9 

9.609 

15 

9  22  58.15 

9.0493 

19  10    0.4 

7.429 

16 

7  44  18.17 

9.1391 

23  12  14.1 

9.718 

16 

9  25    1.04 

9.0470 

19    2  32.4 

7.510 

17 

7  46  26.48 

9.1380 

23    9  27.7 

2.897 

17 

9  27    3.79 

2.0447 

18  54  59.2 

7.597 

18 

7  48  34.73 

9.1368 

23    6  34.8 

9.937 

18 

9  29    6.40 

9.0493 

18  47  20.8 

7.683 

19 

7  50  42.90 

9.1336 

23    3  35.3 

3.046 

19 

9  31    8.86 

9.0398 

18  39  37.2 

7.769 

20 

7  52  51.00 

9.1343 

23    0  29.3 

3.154 

20 

9  33  11.18 

9.0374 

18  31  48.5 

7.855 

21 

7  54  59.02 

9.1330 

22  57  16.9 

3.261 

21 

9  35  13.35 

9.0350 

18  23  54.6 

7.940 

22 

7  57    6.96 

9.1316 

22  53  58.0 

3.369 

22 

9  37  15.38 

9.0396 

18  15  55.7  | 

8.094 

23 

7  59  14.81 

9.1309 

22  50  32.6 

3.476 

23 

9  39  17.26 

9.0309 

18    7  51.8 

8.107 

24 

8     1  22.58 

9.1987 

N.22  47    0.8 

3.583 

24 

9  41  19.00 

9.0977 

N.17  59  42J9  1 

8.190 

VI. 
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GBEEKWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

DUE  for 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

Hour. 

Right  Ascension. 

Diftfor 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

WEI 

3NESI 

)AT  5. 

FRIDAY  7. 

h     m      e 

8 

N.17°  59  42.9 

u 

h    m      s 

s 

O         1         ft 

« 

0 

9  41  19.00 

9.0977 

8.190 

0 

11  16    8.29 

1.9393 

N.10    4  19.7 

11.344 

1 

9  43  20.59 

9.0353 

17  51  29.0 

8.979 

1 

11  18    4.19 

1.9311 

9  52  57.6 

11.391 

2 

9  45  22.04 

2.0230 

17  43  10.2 

8.353 

2 

11  20    0.02 

1.9998 

9  41  32.7 

11.438 

3 

9  47  23.35 

9.0906 

17  34  46.6 

8.433 

3 

11  21  55.77 

1.9986 

9  30    5.0 

11.485 

4 

9  49  24.52 

9.0183 

17  26  18.2 

8.513 

4 

11  23  51.45 

1.9975 

9  18  34.5 

11.539 

5 

9  51  25.54 

9.0158 

17  17  45.0 

8-193 

5 

11  25  47.07 

1.9965 

9    7     1.2 

11.577 

6 

9  53  26.42 

9.0135 

17    9    7.0 

8.673 

6 

U  27  42.63 

1.9255 

8  55  25.3 

11.690 

7 

9  55  27.16 

9.0111 

17    0  24.3 

8.750 

7 

11  29  38.13 

1.9945 

8  43  46.8 

11.663 

8 

9  57  27.76 

9.0087 

16  51  37.0 

8.898 

8 

11  31  33.57 

1.9935 

8  32    5.7 

11.706 

9 

9  59  28.21 

9.0063 

16  42  45.0 

8.905 

9 

.  11  33  28.95 

1.9996 

8  20  22.1 

11.748 

10 

10    1  28.52 

9.0040 

16  33  48.4 

8.981 

10 

11  35  24.28 

1.9918 

8    8  36.0 

11.789 

11 

10    3  28.69 

9.0017 

16  24  47.3 

9.056 

11 

11  37  19.56 

1.9910 

7  56  47.4 

11.830 

12 

10    5  28.73 

1.9995 

16  15  41.7 

9.131 

12 

11  39  14.80 

1.9902 

7  44  56.4 

11.869 

13 

10    7  28.63 

1.9979 

16    6  31.6 

9.905 

13 

11  41     9.99 

1.9195 

7  33    3.1 

11.908 

14 

10    9  28.39 

1.9949 

15  57  17.1 

9.978 

14 

11  43    5.14 

1.9188 

7  21     7.5 

11.946 

15 

10  11  28.01 

1.9996 

15  47  58.3 

9.350 

15 

11  45    0.25 

1.9189 

7    9    9.6 

11.983 

16 

10  13  27.50 

1.9904 

15  38  35.1 

9.499 

16 

11  46  55.&3 

1.9177 

6  57    9.5 

19.090 

17 

10  15  26.86 

1.9889 

15  29    7.6 

9.494 

17 

11  48  50.38 

1.9173 

6  45    7.2 

19.056 

18 

10  17  26.08 

1.9859 

15  19  35.8 

9.565 

18 

11  50  45.40 

1.9167 

6  33    2.8 

19.091 

19 

10  19  25.17 

1.9837 

15    9  59.8 

9.634 

19 

11  52  40.39 

1.9163 

6  20  56.3 

19.195 

20 

10  21  24.13 

1.9816 

15    0  19.7 

9.703 

20 

11  54  35.36 

1.9160 

6    8  47.8 

19.158 

21 

10  23  22.96 

1.9794 

14  50  35.5 

9.771 

21 

11  5<»  30.31 

1.9157 

5  56  37.3 

19.191 

22 

10  25  21.66 

1.9773 

14  40  47.2 

9.839 

22 

11  58  25.25 

1.9155 

5  44  24.9 

19.993 

23 

10  27  20.24 
Tff 

1.9759 

UR&Dj 

N.14  30  54.8 
IT  6. 

9.907 

23 

12    0  20.17 

SA 

1.9153 

TURD. 

N.  5  32  10.6 
A.Y  8. 

19.954 

0 

10  29  18.69 

1.9739 

N.14  20  58.4 

9.973 

0 

12    2  15.08 

1.9159 

N.  5  19  54.4 

19.985 

1 

10  31  17.02 

1.9711 

14  10  58.1 

10.038 

1 

12    4    9.99 

1.9151 

5    7  36.4 

19.314 

2 

10  33  15.22 

1.9690 

14    0  53.9 

10.103 

2 

12    6    4.89 

1.9150 

4  55  16.7 

19.343 

3 

10  35  13.30 

1.9670 

13  50  45.8 

10.168 

•  3 

12    7  59.79 

1.9150 

4  42  55.3 

19.371 

4 

10  37  11.26 

1.9651 

13  40  33.8 

10.931 

4 

12    9  54.69 

1.9151 

4  30  32.2 

12.398 

5 

10  39    9.11 

1.9639 

13  30  18.1 

10.993 

5 

12  11  49.60 

1.9159 

4  18    7.5 

19.425 

6 

10  41    6.84 

1.9619 

13  19  58.7 

10.354 

6 

12  13  44.52 

1.9154 

4    5  41.2 

12.451 

7 

10  43    4.46 

1.9593 

13    9  35.6 

10.416 

7 

12  15  39.45 

1.0157 

3  53  13.4 

19.475 

8 

10  45    1.96 

1.9574 

12  59    8.8 

10.477 

8 

12  17  34.40 

1.9160 

3  40  44.2 

19.499 

9 

10  46  59.35 

1.9556 

12  48  38.4 

10.536 

9 

12  19  29.37 

1.9164 

3  28  13.5 

19.523 

10 

10  48  56.63 

1.9538 

12  38    4.5 

10.595 

10 

12  21  24.37 

1.9168 

3  15  41.4 

19.546 

11 

10  50  53.81 

1.9591 

12  27  27.0 

10.654 

11 

12  23  19.39 

1.9179 

3    3    8.0 

19.567 

12 

10  52  50.88 

1.9504 

12  16  46.0 

10.712 

12 

12  25  14.44 

1.9178 

2  50  33.4 

19.588 

13 

10  54  47.85 

1.9487 

12    6     1.6 

10.768 

13 

12  27    9.53 

1.9185 

2  37  57.5 

19.608 

14 

10  56  44.72 

1.9470 

11  55  13.8 

10.824 

14 

12  29    4.66 

1.9191 

2  25  20.4 

19.627 

15 

10  58  41.49 

1.9453 

11  44  22.7 

10.879 

15 

12  30  59.82 

1.9198 

2  12  42.2 

19.646 

16 

11    0  38.16 

1.9437 

11  33  28.3 

10.933 

16 

12  32  55.03 

1.9906 

2    0    2.9 

19.664 

17 

11    2  34.73 

1.9491 

11  22  30.7 

10.987 

17 

12  34  50.29 

1.9214 

1  47  22.5 

19.689 

18 

11    4  31.21 

1.9406 

11   11  29.8 

11.041 

18 

12  36  45.60 

1.9923 

1  34  41.1 

19.698 

19 

11     6  27.60 

1.9399 

11    0  25.8 

11.093 

19 

12  38  40.97 

1.9933 

1  21  58.8 

19.713 

20 

11     8  23.91 

1.9377 

10  49  18.7 

11.144 

20 

12  40  36.40 

1.9243 

1    9  15.6 

12.797 

21 

11  10  20.13 

1.9363 

10  38    8.5 

11.196 

21 

12  42  31.89 

1.9954 

0  56  31.6 

•  19.740 

22 

11  12  16.27 

1.9349 

10  26  55.2 

11.247 

22 

12  44  27.45 

1.9966 

0  43  46.8 

19.753 

23 

11  14  12.32 

1.9335 

10  15  38.9 

11.296 

23 

12  46  23.08 

1.9979 

0  31     1.2 

19.766 

24 

11  16    8.29 

1.9393 

N.10    4  19.7 

11.344 

24 

12  48  18.79 

1.9999 

N.  0  18  14.9 

19.777 

26 
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VII. 


► 

GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION, 

Hour. 

BightAeoeneion. 

DUE  for 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

Hour. 

Right  Aeoenaion. 

DUC  for 
1  Minute. 

Declination. 

Diftfor 
1  Minute. 

si 

LTNDA 

r9. 

TUESDAY  11. 

0 

h    m      0 

12  48  18.79 

1.9999 

N.  0  18  l4!9 

19.777 

0 

h     in      e 

14  23  38.56 

B 

9.0691 

O          1         It 

S.  9  51    0.7 

n 
19443 

1 

12  50  14.58 

1.9305 

N.  0    5  28.0 

19.787 

1 

14  25  42.84 

9.0737 

10    3  14.2 

18407 

2 

12  52  10.45 

1.9318 

S.  0    7  19.5 

19.796 

2 

14  27  47.40 

9.0783 

10  15  25.5 

19.169 

3 

12  54    6.40 

1.9339 

0  20    7.5 

13.804 

3 

14  29  52.23 

9.0899 

10  27  34.5 

19.131 

4 

12  56    2.44 

1.9348 

0  32  56.0 

19.819 

4 

14  31  57.35 

9.0877 

10  39  41.2 

19.099 

5 

12  57  58.58 

1.9365 

0  45  45.0 

19.890 

5 

14  34    2.76 

9.0996 

10  51  45.5 

19JB1 

6 

12  59  54.82 

1.9389 

0  58  34.4 

19.896 

6 

14  36    8.47 

9.0976 

11     3  47.3 

13.000 

7 

13    1  51.16 

1.9399 

1  11  24.1 

13.831 

7 

14  38  14.47 

9.1095 

1 1  15  46.6 

11.967 

8 

13    3  47.60 

1.9416 

1  24  14.1 

13.835 

8 

14  40  20.77 

9.1075 

11  27  43.3 

11.993 

9 

13    5  44.15 

1.9435 

1  37    4.3 

13.838 

9 

14  42  27.37 

9.1196 

1 1  39  37.3 

11.877 

10 

13    7  40.82 

1.9455 

1  49  54.7 

19.841 

10 

14  44  34.28 

9.1177 

11  51  28.5 

11.830 

11 

13    9  37.61 

1.9474 

2    2  45.3 

13.843 

11 

14  46  41.50 

9.1330 

12    3  16.9 

11.799 

12 

13  11  34.51 

1.9494 

2  15  a5.9 

13.843 

12 

14  48  49.04 

3.1983 

12  15    2.4 

11.733 

13 

13  13  31.54 

1.9516 

2  28  26.5 

19.843 

13 

14  50  56.90 

9.1337 

12  26  44.9 

11.683 

14 

13  15  28.70 

1.9538 

2  41  17.1 

13.e43 

14 

14  53    5.08 

9.1390 

12  38  24.4 

11.639 

15 

13  17  56.00 

1.9561 

2  54    7.7 

13.841 

15 

14  55  13.58 

9.1444 

12  50    0.8 

11.580 

16 

13  19  23.43 

1.9584 

3    6  58.1 

19.838 

16 

14  57  22.41 

9.1499 

13    1  34.0 

11.596 

17 

13  21  21.01 

1.9008 

3  19  48.3 

13.835 

17 

14  59  31.57 

9.1555 

13  13    3.9 

11.471 

18 

13  23  18.73 

1.9639 

3  32  38.3 

19.831 

18 

15     1  41.07 

9.1611 

13  24  30.5 

11.415 

19 

13  25  16.60 

1.9658 

3  45  28.0 

19.895 

19 

15    3  50.91 

9.1668 

13  35  53.7 

11.357 

20 

13  27  14.63 

1.9684 

3  58  17.3 

13.818 

20 

15    6     1.09 

9.1796 

13  47  13.4 

11.298 

21 

13  29  12.81 

1.9711 

4  11     6.2 

13.811 

21 

15    8  11.62 

9.1784 

13  58  29.5 

11.937 

22 

13  31  11.16 

1.9738 

4  23  54.6 

13.803 

22 

15  10  22.50 

9.1849 

14    9  41.9 

11.175 

23 

13  33    9.67 
M< 

1.9766 

MTDA1 

S.  4  36  42.6 
r  10. 

19.795 

23 

15  12  a3.73 
WEE 

9.1901 

>NESD 

S.  14  20  50.5 
AY  12. 

11.119 

0 

13  35    8.35 

1.9794 

S.  4  49  30.0 

19.784 

0 

15  14  45.31 

9.1960 

S.14  31  55.3 

11.048 

1 

13  37    7.20 

1.9893 

5    2  16.7 

19.773 

1 

15  16  57.25 

9.9030 

14  42  56.3 

10.983 

2 

13  39    6.23 

1.9854 

5  15    2.7 

19.761 

2 

15  19    9.55 

9.3081 

14  53  53.3 

10.916 

3 

13  41    5.45 

1.9886 

5  27  48.0 

19.748 

3 

15  21  22.22 

3.9149 

15    4  46.2 

10.847 

4 

13  43    4.86 

■     1.9917 

5  40  32.5 

13.735 

4 

15  23  35.26 

9.9904 

15  15  35.0 

10.777 

5 

13  45    4.46 

1.9949 

5  53  16.2 

13.790 

5 

15  25  48.67 

9.9966 

15  26  19.5 

10.706 

6 

13  47    4.25 

1.9969 

6    5  58.9 

13.704 

6 

15  28    2.45 

9.3338 

15  36  59.7 

10.633 

7 

13  49    4.24 

9.0016 

6  18  40.6 

13.687 

7 

15  30  16.61 

3.3391 

15  47  &5.5 

10.560 

8 

13  51     4.44 

9.0050 

6  31  21.3 

13.669 

8 

15  32  31.14 

3.3453 

15  58    6.9 

10.485 

9 

13  53    4.84 

9.0084 

6  44    0.9 

13.650 

9 

15  34  46.05 

3.3517 

16    8  33.7 

10.408 

10 

13  55    5.45 

9.0190 

6  56  39.3 

13.630 

10 

15  37     1.34 

9.9581 

16  18  55.8 

10.399 

11 

13  57    6.28 

9.0157 

7    9  16.5 

13.610 

11 

15  39  17.02 

9.9646 

16  29  13.2 

10.950 

12 

13  59    7.33 

9.0194 

7  21  52.5 

19.588 

12 

15  41  33.09 

9.9711 

16  39  25.8 

10.169 

13 

14     1    8.61 

9.0931 

7  34  27.1 

12.565 

13 

15  43  49.55 

9.3776 

16  49  33.5 

10.087 

14 

14    3  10.11 

9.0989 

7  47    0.3 

13.541 

14 

15  46    6.40 

3.3641 

16  59  36.2 

10.003 

15 

14    5  11.84 

9.0308 

7  59  32.0 

19.516 

15 

15  48  23.64 

9.3906 

17    9  33.8 

9.918 

16 

14    7  13.81 

9.0348 

8  12    2.2 

19.490 

16 

15  50  41.27 

3.3973 

17  19  26.3 

9.831 

17 

14    9  16.02 

9.0388 

8  24  30.8 

13.463 

17 

15  52  59.30 

3.3038 

17  29  13.5 

9.749 

18 

14  1!  18.47 

9.0499 

8  36  57.7 

13.434 

18 

15  55  17.72 

3.3104 

17  38  55.4 

9.653 

19 

14  13  21.17 

9.0479 

8  49  22.9 

13.405 

19 

15  57  36.54 

3.3171 

17  48  31.9 

9.569 

20 

14  15  24.13 

9.0514 

9     1  46.3 

13.375 

20 

15  59  55.77 

3.3938 

17  58    2.9 

9.469 

21 

14  17  27.34 

2.0557 

9  14    7.9 

13.343 

21 

16    2  15.40 

9^305 

18    7  28.2 

9.374 

22 

14  19  30.81 

9.0601 

9  26  27.5 

13.310 

22 

16    4  35.43 

9.3379 

18  16  47.8 

9479 

23 

14  21  34.55 

9.0646 

9  38  45.1 

13.377 

23 

16    6  55.86 

3.3439 

18  26     1.7 

9.189 

24 

14  23  38.56 

9.0891 

S.  9  51     0.7 

13.343 

24 

16    9  16.70 

9.3507 

S.18  35    9.7 

9.063 

vm. 
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GREBJSTWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAsoenfllon. 

Difffbr 
1  Minute. 

Declination. 

Biff,  for 
1  Minute. 

Hour. 

Right  Ascension. 

Ditt  for 
1  Minute. 

Declination. 

Difffbr 
1  Minute. 

THI 

7RSDJ 

LY  13. 

SATUEDAT  15.    * 

h    m     b 

• 

8.18°  35    9"? 

a 

b    m      • 

8 

O 1         II 

« 

0 

16    9  16.70 

8.3507 

9.083 

0 

18    9  31.28 

2.6389 

8.23  29  28.2 

9447 

1 

16  11  37.95 

9.3575 

16  44  11.7 

8.983 

1 

18  12    9.74 

2.6430 

23  32    2.1 

9.489 

2 

16  13  59.60 

2.3649 

18  53    7.7 

8.883 

2 

18  14  48.44 

2.6469 

23  34  26.1 

9.317 

3 

16  16  21.65 

3.3709 

19    1  57.6 

8.780 

3 

18  17  27.37 

2.6507 

23  36  40.1 

9.150 

4 

16  18  44.11 

2^777 

19  10  41.3 

8.675 

4 

18  20    6.52 

9.6544 

23  38  44.1 

1.969 

5 

16  21     6.98 

2.3845 

19  19  18.6 

8.567 

5 

18  22  45.90 

9.6581 

23  40  38.0 

1.814 

6 

16  23  30.25 

9.3913 

19  27  49.4 

8.450 

6 

18  25  25.49 

9.6615 

23  42  21.8 

1.645 

7 

16  25  53.93 

9.3981 

19  36  13.7 

&351 

7 

18  28    5.28 

9.6648 

23  43  55.4 

1.475 

8 

16  28  18.02 

2.4048 

19  44  31.5 

8.241 

8 

18  30  45.27 

9.6680 

23  45  18.8 

1.305 

9 

16  30  42.51 

2.4116 

19  52  42.6 

8.128 

9 

18  33  25.44 

9.6710 

23  46  32.0 

1.134 

10 

16  33    7.41 

9.4183 

20    0  46.9 

8.014 

10 

18  36    5.79 

9.6739 

23  47  34.9 

0.969 

11 

16  35  32.71 

9.4951 

20    8  44.3 

7.899 

11 

18  38  46.31 

2.6767 

23  48  27.4 

0.789 

12 

16  37  58.42 

9.4318 

20  16  34.8 

7.782 

12 

18  41  27.00 

2.6794 

23  49    9.5 

0.615 

13 

16  40  24.53 

9.4385 

20  24  18.2 

7.664 

13 

18  44    7.84 

2.6818 

23  49  41.2 

0.449 

14 

16  42  51.04 

9.4459 

20  31  54.5 

7.545 

14 

18  46  48.82 

2:6841 

23  50    2.5 

0.268 

15 

16  45  17.95 

9.4518 

20  39  23.6 

7.424 

15 

18  49  29.93 

2.6862 

23  50. 13.4 

-0.094 

16 

16  47  45.26 

9.4585 

20  46  45.4 

7.301 

\6 

18  52  11.17 

2.6883 

23  50  13.8 

+  0.081 

17 

16  50  12.97 

9.4651 

20  53  59.7 

7.170 

17 

18  54  52.53 

2.6902 

23  50    3.7 

0.257 

18 

16  52  41.07 

9.4717 

21     1     6.5 

7.050 

18 

18  57  33.99 

2.6918 

23  49  43.0 

0.432 

19 

16  55    9.57 

9.4789 

21     8    5.7 

6.923 

19 

19    0  15.55 

9.6935 

23  49  11.8 

0.608 

20 

16  57  38.45 

9.4846 

21  14  57.3 

6.796 

20 

19    2  57.21 

2.6949 

23  48  30.0 

0.785 

21 

17    0    7.72 

9.4911 

21  21  41.2 

6.666 

21 

19    5  38.94 

2.6961 

23  47  37.6 

0.969 

22 

17    2  37.38 

9.4975 

21  28  17.2 

6.533 

22 

19    8  20.74 

9.6972 

23  46  34.6 

1.138 

23 

17    5    7.42 

Fl 

9^038 

&IDA1 

S.21  34  45.2 
14. 

6.400 

23 

19  11    2.60 
SI 

2.6982 

JNDA1 

S.23  45  21.0 
I  16. 

1.314 

0 

17    7  37.84 

9.5101 

S.21  41    5.2 

6.266 

0 

19  13  44.52 

2.6990 

S.23  43  56.9 

1.490 

1 

17  10    8.64 

9.5164 

21  47  17.1 

6.130 

1 

19  16  26.48 

2.6996 

23  42  22.2 

1.668 

2 

17  12  39.81 

9.5936 

21  53  20.8 

5.992 

2 

19  19    8.47 

2.7001 

23  40  36.8 

1.846 

3 

17  15  11.35 

9.5987 

21  59  16.2 

5.854 

3 

19  21  50.49 

2.7004 

23  38  40.7 

9.093 

4 

17  17  43.26 

9.5348 

22    5    3.3 

5.714 

4 

19  24  32.52 

2.7005 

23  36  34.0 

9.900 

5 

17  20  15.53 

9.5409 

22  10  41.9 

5.572 

5 

19  27  14.55 

2.7005 

23  34  16.7 

9.376 

6 

17  22  48.17 

9*5469 

22  16  12.0 

5.430 

6 

19  29  56.58 

2.7004 

23  31  48.9 

2.552 

7 

17  25  21.16 

2.5597 

22  21  33.5 

5.286 

7 

19  32  38.60 

9.7001 

23  29  10.5 

2.728 

8 

17  27  54.50 

9.5585 

22  26  46.3 

5.141 

8 

19  35  20.59 

9.6996 

23  26  21.5 

2.905 

9 

17  30  28.18 

9.5649 

22  31  50.4 

4.994 

9 

19  38    2.55 

9.6990 

23  23  21.9 

3.081 

10 

17  33    2.20 

9.5698 

22  36  45.6 

4.845 

10 

19  40  44.47 

9.6962 

23  20  11.8 

3.256 

11 

17  35  36.56 

2.5754 

22  41  31.8 

4.695 

11 

19  43  26.34 

9.6979 

23  16  51.2 

3.431 

12 

17  38  11.25 

9.5*08 

22  46    9.0 

4.5-15 

12 

19  46    8.14 

9.6961 

23  13  20.1 

3.606 

13 

17  40  46.26 

2.5869 

22  50  37.2 

4.393 

13 

19  48  49.87 

9.6949 

23    9  38.5 

3.780 

14 

17  43  21.60 

9.5916 

22  54  56.2 

4.240 

14 

19  51  31.53 

9.6937 

23    5  46.5 

3.953 

15 

17  45  57.25 

2.5969 

22  59    6.0 

4.086 

15 

19  54  13.11 

9.6992 

23    1  44.1 

4.127 

16 

17  48  33.21 

9.6019 

23    3    6.5 

3.931 

16 

19  56  54.60 

2.6905 

22  57  31.3 

4.300 

17 

17  51    9.48 

9.6069 

23    6  57.7 

3.775 

17 

19  59  35.97 

2.6885 

22  53    8.1 

4.479 

18 

17  53  46.04 

2.6118 

23  10  39.5 

3.617 

18 

20    2  17.22 

2.6865 

22  48  34.6 

4.643 

19 

17  56  22.89 

9.6166 

23  14  11.8 

3.458 

19 

20    4  58.35 

2.6845 

22  43  50.9 

4.813 

20 

17  59    0.03 

3.6213 

23  17  34.5 

3.297 

20 

20    7  39.36 

2.6823 

22  38  57.0 

4.983 

21 

18     1  37.44 

2.6258 

23  20  47.5 

3.136 

21 

20  10  20.23 

2.6799 

22  33  52.9 

5.153 

22 

18    4  15.12 

2.6303 

23  23  50.8 

9.974 

22 

20  13    0.95 

2.6774 

22  28  38.7 

5.391 

23 

18    6  53.07 

2.6347 

23  26  44.4 

9.812 

23 

20  15  41.52 

2.6747 

22  23  14.4 

5.487 

24 

18    9  31.28 

2.6389 

S.23  29  28.2 

2.647 

24 

20  18  21.92 

2.6719 

S.22  17  40.2 

5.653 

28 
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IX. 


GBBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightAaoenaion. 

Difcfor 
1  Minute. 

Declination. 

Difcfor 
1  Minute, 

Hour. 

JUghtAaoenaton. 

DUE  for 
1  Minute. 

Declination. 

Diftfbr 
1  Minute, 

•      M( 

)NDA1 

Z    17. 

WEDNESDAY  19. 

h     m      a 

8 

O          I         it 

// 

h    m      a 

B 

O          1         II 

ti 

0 

20  16  21.92 

9.6719 

S.22  17  40.2 

5.653 

0 

22  21  30.49 

9.4349 

S.14  59  22.2 

11X99 

1 

20  21     2.15 

9.6690 

22  11  56.0 

5X19 

1 

22  23  56.36 

9.4989 

14  47  20.0 

19X61 

2 

20  23  42.20 

9X660 

22    6    1.9 

5X84 

2 

22  26  21.87 

9.4999 

14  35  12.5 

19.166 

3 

20  26  22.07 

£6638 

21  59  57.9 

6.148 

3 

22  28  47.03 

9.4163 

14  22  59.8 

19.954 

4 

20  29    1.74 

2.6595 

21  53  44.1 

6X10 

4 

22  31  11.83 

9.4103 

14  10  42.0 

19X38 

5 

20  31  41.21 

9.6561 

21  47  20.7 

6.471 

5 

22  33  36.27 

9.4043 

13  58  19.2 

19.490 

6 

20  34  20.47 

9.6596 

21  40  47.6 

6.639 

6 

22  36    0.35 

9X984 

13  45  51.6 

19.499 

7 

20  36  59.52 

9.6490 

21  34    4.9 

6.791 

7 

22  36  24.08 

9X996 

13  33  19.3 

19X77 

8 

20  39  38.&r5 

9.6459 

21  27  12.7 

6.948 

8 

22  40  47.46 

9X867 

13  20  42.4 

19X53 

9 

20  42  16.95 

2.6413 

21  20  11.1 

7.105 

9 

22  43  10.46 

9X806 

13    8    0.9 

19.798 

10 

20  44  55.31 

9X379 

21  13    0.1 

7.261 

10 

22  45  33.15 

9.3749 

12  55  15.0 

19X00 

11 

20  47  33.42 

9X331 

21    5  39.8 

7.414 

11 

22  47  55.47 

9X691 

12  42  24.9 

19X69 

IS 

20  50  11.28 

9.6989 

20  58  10.4 

7X67 

12 

22  50  17.45 

9X634 

12  29  30.7 

19X38 

13 

20  52  48.89 

9.6947 

20  50  31.8 

7.719 

13 

22  52  39.08 

9X576 

12  16  32.4 

13.005 

14 

20  55  26.24 

9X903 

20  42  44.1 

7.869 

14 

22  55    0.36 

9X518 

12    3  30.1 

13X70  . 

15 

20  58    3.33 

9X159 

20  34  47.5 

8.018 

15 

22  57  21.30 

9X461 

11  50  24.0 

13.139 

16 

21     0  40.15 

9X119 

20  26  42.0 

8.165 

16 

22  59  41.90 

9X405 

11  37  14.2 

13.193 

17 

21     3  16.68 

9X065 

20  18  27.7 

6X10 

17 

23    2    2.16 

9X348 

11  24    0.8 

13.959 

18 

21     5  52.93 

2.6017 

20  10    4.8 

8.454 

18 

23    4  22.07 

9.3*91 

11  10  43.9 

13X10 

19 

21     8  28.89 

9.5969 

20     1  33.3 

8X97 

19 

23    6  41.65 

9X936 

10  57  23.6 

13X66 

20 

21  11    4.56 

9X990 

19  52  53.2 

8.739 

20 

23    9    0.90 

9.3180 

10  44    0.0 

13.419 

21 

21  13  39.93 

9X870 

19  44    4.6 

8.879 

21 

23  11  19.81 

9X195 

10  30  33.3 

13.471 

22 

21  16  15.00 

9X890 

19  35    7.7 

9.017 

22 

23  13  38.40 

9X071 

10  17    3.5 

13X91 

23 

21  18  49.77 
TU 

*  9X770 

BSDA 

S.19  26    2.6 
Y  18. 

9.153 

23 

23  15  56.66 
THT 

9X016 

1RSDA 

S.  10    3  30.8 
lY  20. 

13X68 

0 

21  21  24.24 

9X718 

S.19  16  49.4 

9.287 

0 

23  18  14.59 

9.9969 

S.  9  49  55.3 

13X14 

1 

21  23  58.39 

9X664 

19    7  28.2 

9.490 

1 

23  20  32.20 

9.9909 

9  36  17.1 

13X59 

2 

21  26  32.21 

9X610 

18  57  59.0 

9.559 

2 

23  22  49.49 

9.9856 

9  22  36.2 

13.709 

3 

21  29    5.71 

9X556 

18  48  22.0 

9.662 

3 

23  25    6.47 

9.9603 

9    8  52.8 

13.743 

4 

21  31  38.88 

9X509 

18  38  37.2 

9.810 

4 

23  27  23.13 

9.2759 

8  55    7.0 

13.789 

5 

21  34  11.73 

9.5447 

18  28  44.8 

9.936 

5 

23  29  39.49 

9.9701 

8  41  18.9 

13.890 

6 

21  36  44.25 

9.5399 

18  18  44.9 

10.060 

6 

23  31  55.54 

9.9650 

8  27  28.6 

13X56 

7 

21  39  16.43 

9X336 

18    8  37.6 

10.183 

7 

23  34  11.29 

9.9599 

8  13  36.2 

13.890 

8 

21  41  48.28 

9X980 

17  58  22.9 

10.305 

8 

23  36  26.73 

9.9548 

7  59  41.8 

13.999 

9 

21  44  19.79 

9X993 

17  48     1.0 

10.494 

9 

23  38  41.87 

9.9499 

7  45  45.6 

13.959 

10 

21  46  50.96 

9X166 

17  37  32.0 

10.549 

10 

23  40  56.72 

9.9450 

7  31  47.6 

13X81 

11 

21  49  21.78 

9X109 

17  26  56.0 

10.657 

11 

23  43  11.27 

9.9401 

7  17  47.9 

14X08 

12 

21  51  52.26 

9X051 

17  16  13.2 

10.770 

12 

23  45  25.53 

9.9353 

7    3  46.6 

14.034 

13 

21  54  22.39 

9.4999 

17    5  23.6 

10.882 

13 

23  47  39.51 

9.9306 

6  49  43.8 

14.057 

14 

21  56  52.17 

9.4934 

16  54  27.3 

10.993 

14 

23  49  53.20 

9X959 

6  35  39.7 

14.079 

15 

21  59  21.60 

9.4875 

16  43  24.4 

11.102 

15 

23  52    6.62 

9.9914 

6  21  34.3 

14.101 

16 

22    1  50.67 

9.4816 

16  32  15.1 

11.208 

16 

23  54  19.77 

9.3168 

6    7  27.6 

14.190 

17 

22    4  19.39 

2.4757 

16  20  59.5 

11X13 

17 

23  56  32.64 

2.2122 

5  53  19.9 

14.136 

18 

22    6  47.76 

9.4698 

16    9  37.6 

11.416 

18 

23  58  45.24 

2X078 

5  39  11.3 

14.151 

19 

22    9  15.77 

9.4639 

15  58    9.6 

11X17 

19 

0    0  57.58 

2.9035 

5  25    1.8 

14.166 

20 

22  11  43.43 

9.4580 

15  46  35.6 

11.615 

20 

0    3    9.66 

9.1991 

5  10  51.4 

14.179 

21 

22  14  10.73 

2.4520 

15  34  55.8 

11.712 

21 

0    5  21.48 

9.1948 

4  56  40.3 

14.190 

22 

22  16  37.67 

9.4461 

15  23  10.2 

11.807 

22 

0    7  33.04 

9.1906 

4  42  28.6 

14.199 

23 

22  19    4.26 

9.4409 

15  11  19.0 

11.900 

23 

0    9  44.35 

9.1864 

4  28  16.4 

14X07 

24 

22  21  30.49 

9.4342 

S.14  59  22.2 

11.992 

24 

0  11  55.41 

9.1893 

S.  4  14    3.7 

14X14 

X. 
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GBBBIsTWIOH  MEAT*  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION 

Hoar. 

Sight  Ascension. 

Dill  for 
1  Minute. 

Declination. 

Difcfor 
1  Minute. 

Hour. 

Sight  Ascension. 

Diffifor 
1  Minute. 

Declination. 

Diffifor 
1  Minute. 

Fl 

MDATZ 

'  21. 

SUNDAY  23. 

h     m      • 

• 

Q            /           II 

S.  I  14    3.7 

// 

h    m      b 

s 

•      '    J'^ 

a 

0 

0  11  55.41 

9.1883 

14.914 

0 

1  53  11.03 

24610 

N.  6  50    8.0 

13.008 

1 

0  14    6.23 

9.1784 

3  59  50.7 

14.919 

1 

1  55  14.66 

2.0600 

7    3    6.9 

12.956 

2 

0  16  16.82 

9.1745 

3  45  37.4 

14.292 

2 

1  57  18.23 

9.0590 

7  16    2.7 

12404 

3 

0  18  27.17 

9.1706 

3  31  24.0 

14.924 

3 

1  59  21.74 

9.0580 

7  28  55.4 

12452 

4 

0  20  37.29 

9.1667 

3  17  10.5 

14.224 

4 

2     1  25.19 

9.0572 

7  41  44.9 

12.798 

5 

0  22  47.18 

9.1699 

3    2  57.1 

14.223 

5 

2    3  28.60 

2.0564 

7  54  31.1 

12.743 

6 

0  24  56.84 

9.1599 

2  48  43.7 

14.222 

6 

2    5  31.96 

2.G556 

8    7  14.0 

19.686 

7 

0  27    d29 

9.1556 

2  34  30.5 

14.218 

7 

2    7  35.27 

24548 

8  19  53.5 

12.629 

8 

0  29  15.52 

9.1590 

2  20  17.6 

14.212 

8 

2    9  38.54 

24542 

8  32  29.5 

12479 

9 

0  31  24.53 

9.1484 

2    6    5.1 

14.205 

9 

2  11  41.78 

24537 

8  45    2.1 

12414 

10 

0  33  33.33 

9.1450 

1  51  53.0 

14.197 

10 

2  13  44.99 

2.0532 

8  57  31.2 

12.455 

11 

0  35  41.93 

9.1417 

1  37  41.4 

14.189 

11 

2  15  48.17 

2.0527 

9    9  56.7 

12.394 

12 

0  37  50.33 

9.1384 

1  23  30.3 

14.179 

12 

2  17  51.32 

2.0523 

9  22  18.5 

19433 

13 

0  39  58.53 

9.1351 

1    9  19.9 

14.167 

13 

2  19  54.45 

24519 

9  34  36.7 

19.272 

14 

0  42    6.54 

9.1319 

0  55  10.3 

14.153 

14 

2  21  57.55 

2.0515 

9  46  51.2 

12.211 

15 

0  44  14.36 

9.1987 

0  41     1.6 

14.138 

15 

2  24    0.63 

2.0512 

9  59    2.0 

12.148 

16 

0  46  21.99 

9.1957 

0  26  53.8 

14.122 

16 

2  26    3.70 

2.0510 

10  11     8.9 

12483 

17 

0  48  29.44 

9.1997 

S.  0  12  47.0 

14.105 

17 

2  28    6.75 

9.0508 

10  23  11.9 

12418 

18 

0  50  36.71 

9.1197 

N.  0    I  18.8 

14.087 

18 

2  30    9.79 

9.0507 

10  35  11.0 

11.953 

19 

0  52  43.81 

9.1169 

0  15  23.5 

14.067 

19 

2  32  12.83 

2.0506 

10  47    6.2 

11487 

20 

0  54  50.74 

9.1141 

0  29  26.9 

14.046 

20 

2  34  15.86 

2.0505 

10  58  57.4 

11.890 

21 

0  56  57.50 

9.1113 

0  43  29.0 

14.023 

21 

2  36  18.89 

2.0505 

11  10  44.6 

11.759 

22 

0  59    4.09 

2.1086 

0  57  29.7 

14.000 

22 

2  38  21.92 

24505 

11  22  27.7 

11484 

23 

1     1  10.53 

SAG 

9.1061 

CUEDi 

N.  1  11  29.0 
LY  22. 

13.976 

23 

2  40  24.95 
M( 

24506 

>NDA^ 

N.ll  34    6.7 

r  24. 

11.615 

0 

1    3  16.82 

9.1036 

N.  1  25  26.8 

13.950 

0 

2  42  27.99 

2.0507 

N.ll  45  41.5 

11445 

1 

1    5  22.96 

9.1011 

1  39  23.0 

13.923 

1 

2  44  31.04 

2.0509 

11  57  12.1 

11.475 

2 

1    7  28.95 

9.0986 

1  53  17.6 

13.895 

2 

2  46  34.10 

9.0512 

12    8  38.5 

11.404 

3 

1    9  34.79 

9.0969 

2    7  10.4 

13.865 

3 

2  48  37.18 

2.0514 

12  20    0.6 

11439 

4 

1  11  40.49 

9.0939 

2  21     1.4 

13.835 

4 

2  50  40.27 

2.0517 

12  31  18.4 

11.260 

5 

1  13  46.06 

9.0917 

2  34  50.6 

13.804 

5 

2  52  43.38 

2.0521 

12  42  31.8 

11.187 

6 

1  15  51.50 

9.0896 

2  48  37.9 

13.772 

6 

2  54  46.52 

2.0525 

12  53  40.8 

11.113 

7 

1  17  56.81 

9.0875 

3    2  23.2 

13.738 

7 

2  56  49.68 

2.0529 

13    4  45.4 

11439 

8 

1  20    2.00 

9.0854 

3  16    6.4 

13.703 

8 

2  58  52.87 

2.0533 

13  15  45.5 

10.964 

9 

1  22    7.06 

9.0834 

3  29  47.5 

13.667 

9 

3    0  56.08 

2.0537 

13  26  41.0 

10.888 

10 

1  24  12.01 

9.0815 

3  43  26.4 

13.630 

10 

3    2  59.32 

2.0543 

13  37  32.0 

10.819 

11 

1  26  16.84 

9.0796 

3  57    3.1 

13.592 

11 

3    5    2.60 

2.0549 

13  48  18.4 

10.735 

12 

1  28  21.56 

9.0778 

4  10  37.5 

13.553 

12 

3    7    5.91 

2.0555 

13  59    0.2 

10.657 

13 

1  30  26.17 

9.0761 

4  24    9.5 

13.513 

13 

3    9    9.26 

2.0562 

14    9  37.3 

10479 

14 

1  32  30.69 

9.0745 

4  37  39.1 

13.472 

14 

3  11  12.65 

9.0569 

14  20    9.7 

10400 

15 

1  34  35.11 

9.0799 

4  51    6.2 

13.430 

15 

3  13  16.08 

2.0576 

14  30  37.3 

10.420 

16 

1  36  39.44 

2.0713 

5    4  30.7 

13487 

16 

3  15  19.56 

2.0583 

14  41     0.1 

10.340 

17 

1  38  43.67 

9.0697 

5  17  52.6 

13442 

17 

3  17  23.08 

2.0591 

14  51  18.1 

10.960 

18 

1  40  47.81 

9.0683 

5  31  11.8 

13.297 

18 

3  19  26.65 

2.0599 

15    1  31.3 

10.179 

19 

1  42  51.87 

9.0670 

5  44  28.3 

13459 

19 

3  21  30.27 

94607 

15  11  39.6 

10497 

20 

1  44  55.85 

9.0657 

5  57  42.0 

13405 

20 

3  23  33.94 

9.0616 

15  21  42.9 

10.014 

21 

1  46  59.75 

24644 

6  10  52.9 

13.157 

21 

3  25  37.66 

2.0625 

15  31  41.3 

9431 

22 

1  49    3.58 

2.0639 

6  24    0.9 

13.109 

22 

3  27  41.44 

2.0634 

15  41  34.7 

9448 

23 

1  51    7.34 

94691 

6  37    6.0 

13.059 

23 

3  29  45.27 

2.0643 

15  51  23.1 

9.764 

24 

1  53  11.03 

9.0610 

N.  6  50    8.0 

13.008 

24 

3  31  49.16 

2.0653 

N.16    1     6.4 

9479 

30 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAsoenrion. 

DUE  for 
1  Minute. 

Declination. 

Diftfor 
1  Minute. 

Boor. 

RightAnoenBion. 

Difffbr 
1  Minute. 

DeolinAtkm. 

DUE  for 
1  Minute. 

TUESDAY  25. 

THUESDAT  27. 

h    m     b 

8 

•      /      // 

h    m      a 

8 

O           1         It 

a 

0 

3  31  49.16 

9.0653 

N.16     1     6.4 

9.679 

0 

5  12  23.05 

9.1967 

N.21  58  42.0 

54)53 

1 

3  33  53.11 

9.0663 

16  10  44.6 

9.594 

1 

5  14  30.69 

9.1979 

22    3  42.0 

4.947 

2 

3  35  57.12 

9.0674 

16  20  17.7 

9.508 

2 

5  16  38.40 

9.1999 

22    8  35.6 

4.840 

3 

3  38    1.20 

9.0685 

16  29  45.6 

9.499 

3 

5  18  46.19 

9.1304 

22  13  22.8 

4.733 

4 

3  40    5.34 

9.0605 

16  39    8.3 

9.335 

4 

5  20  54.05 

9.1316 

22  18    3.6 

44N7 

5 

3  42    9.54 

9.0706 

16  48  25.8 

9.947 

5 

5  23     1.98 

9.1397 

22  22  38.0 

4.599 

6 

3  44  13.81 

9.0717 

16  57  38.0 

9.159 

6 

5  25    9.97 

9.1338 

22  27    6.0 

4.419 

7 

3  46  18.15 

9.0799 

17    6  44.9 

9.071 

7 

5  27  18.03 

9.1349 

22  31  27.5 

4.304 

8 

3  48  22.56 

9.0740 

17  15  46.5 

8.983 

8 

5  29  26.16 

9.1360 

22  35  42.5 

4.196 

9 

3  50  27.03 

9.0759 

17  24  42.8 

8.893 

9 

5  31  34.35 

9.1370 

22  39  51.0 

44)87 

10 

3  52  31.58 

2.0764 

17  33  33.7 

6.809 

10 

5  3S  42.60 

9.1380 

22  43  53.0 

3.979 

11 

3  54  36.20 

9.0777 

17  42  19.1 

8.713 

11 

5  35  50.91 

9.1391 

22  47  48.5 

34370 

12 

3  56  40.90 

9.0789 

17  50  59.1 

8.691 

12 

5  37  59.29 

9.1401 

22  51  37.4 

3.761 

13 

3  58  45.67 

9.0809 

17  59  33.6 

&599 

13 

5  40    7.72 

9.1410 

22  55  19.8 

3.659 

14 

4    0  50.52 

9.0814 

18    8    2.6 

8.437 

14 

5  42  16.21 

9.1490 

22  58  55.6 

3.549 

15 

4    2  55.44 

9.0897 

18  16  26.1 

6.345 

15 

5  44  24.76 

9.1499 

23    2  24.8 

3.439 

16 

4    5    0.44 

8.0839 

18  24  44.0 

8£59 

16 

5  46  33.36 

9.1487 

23    5  47.5 

3.393 

17 

4    7    5.51 

9.0859 

18  32  56.3 

8.159 

17 

5  48  42.01 

9.1446 

23    9    3.6 

3.913 

18 

4    9  10.66 

9.0865 

18  41     3.1 

8.066 

18 

5  50  50.71 

9.1454 

23  12  13.0 

3.109 

19 

4  11  15.89 

9.0878 

18  49    4.2 

7.971 

19 

5  52  59.46 

9.1469 

23  15  15.8 

94)99 

20 

4  13  21.20 

9.0899 

18  56  59.6 

7.876 

20 

5  55    8.26 

9.1470 

23  18  12.0 

9481 

21 

4  15  26.60 

90)908 

19    4  49.3 

7.780 

21 

5  57  17.10 

9.1478 

23  21     1.5 

9.770 

22 

4  17  32.07 

94)019 

19  12  33.2 

7.684 

22 

5  59  25.99 

9.1485 

23  23  44.4 

9.650 

23 

4  19  37.62 

WBr 

941033 

>NE8D 

N.19  20  11.4 
AY  26. 

7.588 

23 

6     1  34.92 
Fl 

9.1491 

£IDA! 

N.23  26  20.6 

P  28. 

94*7 

0 

4  21  43.26 

9.0947 

N.19  27  43.8 

7.491 

0 

6    3  43.88 

9.1497 

N.23  28  50.1 

9.436 

1 

4  23  48.96 

94)960 

19  35  10.4 

7.394 

] 

6    5  52.88 

9.1503 

23  31   12.9 

9.394 

2 

4  25  54.78 

94)973 

19  42  31.1 

7.997 

2 

6    8    1.92 

9.1509 

23  33  29.0 

9.913 

3 

4  28    0.66 

9.0987 

19  49  46.0 

7.199 

3 

6  10  10.99 

9.1514 

23  35  38.5 

9.101 

4 

4  30    6.62 

9.1001 

19  56  55.0 

7.101 

4 

6  12  20.09 

9.1519 

23  37  41.2 

1.999 

5 

4  32  12.67 

9.1015 

20    3  58.1 

7.009 

5 

6  14  29.22 

9.1594 

23  39  37.2 

1.877 

6 

4  34  18.80 

9.1099 

20  10  55.3 

6.903 

6 

6  16  38.38 

9.1598 

23  41  26.4 

1.764 

7 

4  36  25.02 

9.1043 

20  17  46.5 

6.803 

7 

6  18  47.56 

9.1533 

23  43    8.9 

14(59 

8 

4  38  31.32 

9,1067 

20  24  31.7 

6.703 

8 

6  20  56.77 

9.1537 

23  44  44.7 

1.540 

9 

4  40  37.70 

9.1070 

20  31  10.9 

6.603 

9 

6  23    6.00 

9.1540 

23  46  13.7 

1.497 

10 

4  42  44.16 

9.1083 

20  37  44.1 

6.502 

10 

6  25  15.25 

9.1549 

23  47  36.0 

1.315 

11 

4  44  50.70 

9.1097 

20  44  11.2 

6.401 

11 

6  27  24.51 

9.1544 

23  48  51.5 

1.909 

12 

4  46  57.32 

9.1110 

20  50  32.2 

6.999 

12 

6  29  33.78 

9.1546 

23  50    0.3 

1.090 

13 

4  49    4.02 

9.1194 

20  56  47.1 

6.197 

13 

6  31  43.07 

9.1546 

23  51     2.3 

0.977 

14 

4  51  10.81 

9.1138 

21     2  55.9 

6.095 

14 

6  33  52.36 

9.1549 

23  51  57.5 

0.864 

15 

4  53  17.68 

9.1159 

21    8  58.5 

5.993 

15 

6  36     1.66 

9.1551 

23  52  46.0 

0.751 

16 

4  55  24.63 

9.1165 

21  14  55.0 

5.890 

16 

6  38  10.97 

9.1559 

23  53  27.7 

0.638 

17 

4  57  31.66 

9.1178 

21  20  45.3 

5.786 

17 

6  40  20.28 

9.1559 

23  54    2.6 

0.696 

18 

4  59  38.77 

9.1199 

21  26  29.3 

5.689 

18 

6  42  29.59 

9.1559 

23  54  30.8 

0.413 

19 

5    1  45.96 

9.1905 

21  32    7.1 

5.578 

19 

6  44  38.90 

9.1551 

23  54  52.2 

0.300 

20 

5    3  53.23 

9.1917 

21  37  38.7 

5.474 

20 

6  46  48.20 

9.1550 

23  55    6.8 

0.187 

21 

5    6    0.57 

9.1930 

21  43    4.0 

5.369 

21 

6  48  57.50 

9.1549 

23  55  14.6 

4-04)74 

22 

5    8    7.99 

9.1949 

21  48  23.0 

5.264 

22 

6  51     6.79 

9.1547 

23  55  15.6 

-04)39 

23 

5  10  15.48 

9.1955 

21  53  35.7 

5.158 

23 

6  53  16.06 

9.1544 

23  55    9.9 

0.159 

24 

5  12  23.05 

9.1987 

N.21  58  42.0 

5.053 

24 

6  55  25.32 

9.1549 

N.23  54  57.4 

0.963 

XII. 
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GREENWICH  MEAN  1IME. 


PHASES  OF  THE  MOON. 


d  k      m 

O  Full  Mood Feb.        4  13    13.5 

<T   \jkst  Quarter 19  6    51.4 

#  New  Moon 18  22    27.7 

3>  First  Quarter 26  2      6.4 

d  k 

<C  Apogee Feb.       2  &3 

<C  Perigee 17  ia7 
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XIII. 


GRBEiTWIOH  MEAN  HMB. 

LUNAR  DISTANCES. 

' 

P.  L. 

P.L. 

P.  L. 

P.L. 

I8 

Name  and  Direction 

Noon. 

of 

DP1- 

of 

Vlh- 

of 

Kb- 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

a  Pegasi 
a  Arietis 

W. 

O           1        II 

101  29  58 

3505 

O           $         II 

102  50  17 

3511 

101  10  30 

3517 

105  30  36 

3594 

W. 

58  35  16 

3959 

60    0  15 

3955 

61  25  19 

3950 

62  50  29 

3946 

Aldebaran 

w. 

26  30  54 

3109 

27  58  53 

3106 

29  26  55 

3104 

30  55    0 

3109 

1 

ltegulus 

E. 

54    6    3 

3088 

52  37  39 

3090 

51    9  17 

3091 

49  40  57 

3099 

I 

Saturn 

E. 

57  41  52 

3053 

56  12  45 

3055 

54  43  40 

3056 

53  14  36 

3056 

1 

Spica 

E. 

108    5  50 

3108 

106  37  51 

3108 

105    9  52 

3108 

103  41  53 

3108 

l           ^ 

a  Arietis 

W. 

69  57  27 

3396 

71  23    5 

3993 

72  48  47 

3990 

74  14  33 

3915 

1 

Aldebaran 

W. 

38  16    0 

3099 

39  44  19 

3090 

41  12  41 

3087 

42  41     6 

3065 

1 

Regulus 

E. 

42  19  31 

3095 

40  51  15 

3096 

39  23    0 

3096 

37  54  45 

3096 

! 

Saturn 

E. 

45  49  23 

3056 

44  20  20 

3056 

42  51  16 

3054 

41  22  11 

3054 

j 

Spica 

E. 

96  21  53 

3104 

94  53  49 

3103 

93  25  45 

3109 

91  57  39 

3101 

3 

a  Arietis 

W. 

81  24  31 

3198 

82  50  43 

3193 

84  17    0 

3190 

85  43  21 

3187 

Aldebaran 

W. 

50    3  58 

3071 

51  32  43 

3068 

53    1  32 

3065 

54  30  25 

3061 

Saturn 

E. 

33  56  28 

3048 

32  27  15 

3047 

30  58    0 

3046 

29  28  44 

3044 

1 

Spica 
Mars 

E. 

84  36  35 

3090 

83    8  14 

3088 

81  39  50 

3086 

80  1!  23 

3064 

E. 

110    7    7 

3951 

108  41  58 

3948 

107  16  46 

3945 

105  51  30 

3949 

;  4 

Aldebaran 

W. 

61  55  54 

3043 

63  25  14 

3039 

64  54  39 

3035 

66  24    9 

3030 

Spica 

E. 

72  48  17 

3068 

71   19  28 

3065 

69  50  35 

3069 

68  21  38 

3059 

1 

Mars 

E. 

98  44     8 

3993 

97  18  26 

3919 

95  52  39 

3914 

94  26  47 

3909 

i 

Antares 

E. 

118  42  11 

3071 

117  13  26 

3066 

115  44  35 

3060 

114  15  37 

3055 

;  5 

Aldebaran 

W. 

73  53    5 

3006 

75  23  10 

3001 

76  53  21 

9996 

78  23  38 

9901 

Pollux 

W. 

29  55  32 

3061 

31  24  29 

3051 

32  53  38 

3049 

34  22  59 

3039 

Spica 
Mars 

E. 

60  55  49 

3040 

59  26  26 

3036 

57  56  58 

3039 

56  27  26 

3098 

E. 

87  16    3 

3185 

85  49  36 

3160 

84  23    3 

3175 

82  56  24 

3169 

Antares 

E. 

106  49  17 

3099 

105  19  41 

3094 

103  49  59 

3019 

102  20  10 

3014 

6 

Aldebaran 

W. 

85  56  46 

9963 

87  27  45 

9957 

88  58  51 

9951 

90  30    5 

9946 

Pollux 

W. 

41  52  27 

9991 

43  22  51 

9984 

44  53  24 

9976 

46  24    7 

9968 

Spica 
Mars 

E. 

48  58  41 

3019 

47  28  44 

3008 

45  58  43 

3005 

44  28  37 

3003 

E. 

75  41  26 

3140 

74  14    5 

3134 

72  46  37 

3198 

71  19     1 

3191 

Antares 

E. 

94  49  21 

9984 

93  18  49 

9978 

91  48  10 

9979 

90  17  24 

9966 

7 

Pollux 

W. 

54     0    9 

9930 

55  31  50 

9999 

57    3  41 

9914 

58  35  42 

9905 

Regulus 

Spica 

Mars 

W. 

18  12  22 

9997 

19  42  39 

9978 

21   13  19 

9961 

22  44  20 

S946 

E. 

36  57  31 

9996 

35  27  14 

9996 

33  56  56 

9997 

32  26  40 

9999 

E. 

63  58  59 

3087 

62  30  &3 

3080 

61     1  59 

3073 

59  33  16 

3065 

Antares 

E. 

82  41  33 

9935 

81     9  59 

9998 

79  38  16 

9991 

78    6  24 

9914 

6 

Pollux 

W. 

66  18  24 

9865 

67  51  28 

9856 

69  24  43 

9846 

70  58    9 

9836 

Regulus 
Saturn 

W. 

30  23  56 

9889 

31  56  38 

9871 

33  29  34 

9860 

35  2  44 

9849 

, 

W. 

27  11  46 

9841 

28  45  20 

9831 

30  19    7 

9891 

31  53    8 

981 1 

Mars 

E. 

52    7  15 

3095 

50  37  33 

3016 

49    7  40 

3008 

47  37  37 

9999 

Antares 

E. 

70  24  52 

9879 

68  52    6 

9879 

67  19  10 

9864 

65  46    4 

9856 

aAquilee 

Sun 

E. 

114  28  52 

3719 

113  12  18 

3684 

111  55  14 

3657 

110  37  41 

3639 

E. 

141     3  28 

3936 

139  38     1 

3996 

138  12  23 

3916 

136  46  33 

3906 

9 

Pollux 

W. 

78  48  17 

9799 

80  22  55 

9789 

81  57  46 

9779 

83  32  50 

9769 

Regulus 

W. 

42  52    4 

9796 

44  26  37 

9785 

46    1  24 

9774 

47  36  25 

9763 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

H 

Name  and  Blreotion 
of  Object. 

Midnight 

P.L. 

of 

Biff. 

XV*. 

P.L. 

of 

Biff. 

xvm*. 

P.L. 

of 

Biff. 

XXP>. 

P.L. 
of 

Biff. 

1 

a  Pegasi 
a  Arietis 

W. 

e       $      m 

106  50  34 

3531 

O           1        // 

108  10  24 

3539 

109  30    6 

3547 

110  49  39 

3555 

W. 

64  15  43 

3949 

65  41    2 

3938 

67    6  26 

3935 

68  31  54 

3930 

Aldebnrnn 

w. 

32  23    7 

3100 

33  51  16 

3098 

35  19  28 

3096 

36  47  43 

3094 

Reguhi8 

E. 

•  48  12  38 

3093 

46  44  20 

3093 

45  16    2 

3095 

43  47  46 

30P6 

Saturn 

E. 

51  45  33 

3056 

50  16  30 

3057 

48  47  28 

3057 

47  18  26 

3056 

Spica 

E. 

102  13  54 

3108 

100  45  55 

3107 

99  17  55 

3106 

97  49  54 

3105 

2 

a  Arietis 

W. 

75  40  24 

3819 

77    6  19 

3908 

78  32  19 

3904 

79  58  23 

3901 

Aldeboran 

W. 

44    9  34 

3089 

45  38    5 

3080 

47    6  39 

3077 

48  &5  17 

3074 

Regulii8 

E. 

36  26  31 

3096 

34  58  17 

3098 

3?  30    3 

3097 

32    1  50 

3097 

Saturn 

E. 

39  53    5 

3053 

38  23  58 

3059 

36  54  49 

3051 

35  25  39 

9050 

Spica 

E. 

90  29  31 

3099 

89    1  20 

3097 

87  33    8 

3095 

86    4  53 

3093 

3 

a  Arietis 

W. 

87    9  46 

3183 

88  36  16 

3179 

90    2  50 

3176 

91  29  28 

3179 

Aldeharnn 

W. 

55  59  22 

3058 

57  28  23 

3054 

58  57  29 

3051 

60  26  39 

3047 

Saturn 

E. 

27  59  26 

3043 

26  30    7 

3049 

25    0  47 

3049 

23  31  27 

3043 

Spica 
Mars 

E. 

78  42  53 

3081 

77  14  20 

3078 

75  45  42 

3075 

74  17     1 

3079 

E. 

104  26  10 

3938 

103    0  46 

3935 

101  35  18 

3931 

100    9  45 

3997 

4 

Aldeboran 

W. 

67  53  45 

3096 

69  23  26 

3091 

70  53  13 

3016 

72  23    6 

3011 

Spica 
Mars 

E. 

66  52  37 

SOU 

65  23  32 

3051 

63  54  22 

3048 

62  25    7 

3044 

E. 

93    0  49 

3905 

91  34  46 

3901 

90    8  38 

3196 

88  42  24 

3190 

Antores 

E. 

112  46  34 

3050 

111  17  24 

3045 

109  48    8 

3040 

108  18  46 

3035 

5 

Aldebaran 

W. 

79  54    2 

9985 

81  24  33 

9981 

82  55  10 

9975 

84  25  54 

9969 

Pollux 

W. 

35  52  32 

3094 

37  22  15 

3015 

38  52    9 

3007 

40  22  13 

9999 

Spica 

E. 

54  57  50 

3095 

53  28    9 

3091 

51  58  24 

3018 

50  28  &5 

3015 

Mars 

E. 

81  29  38 

3163 

80    2  45 

3158 

78  35  46 

3153 

77    8  40 

3146 

An  tares 

E. 

100  50  14 

3008 

99  20  12 

3009 

97  50    2 

9996 

96  19  45 

9990 

6 

Aldebaran 

W. 

92     1  26 

9939 

93  32  55 

9933 

95    4  32 

9997 

96  36  17 

9990 

Pollux 

W. 

47  55    0 

9980 

49  26    3 

9953 

50  57  15 

9945 

52  28  37 

9997 

Spica 

E. 

42  58  29 

3001 

41  28  18 

9999 

39  58    5 

9997 

38  27  49 

9996 

Mars 

E. 

69  51  17 

3114 

68  23  25 

3108 

6G  55  25 

3101 

65  27  16 

3094 

i 

Antares 

E. 

88  46  30 

9960 

87  15  27 

9954 

85  44  17 

9949 

84  12  59 

9944 

7 

Pollux 

W. 

60    7  54 

9897 

61  40  16 

9890 

63  12  48 

9661 

64  45  31 

987.1 

Regulus 

W. 

24  15  41 

9931 

25  47  20 

9918 

27  19  16 

9905 

28  51  28 

9893 

Spica 

E. 

30  56  26 

3003 

29  26  17 

3006 

27  56  14 

3015 

26  26  21 

3099 

Mars 

E. 

58    4  23 

3057 

56  35  21 

3049 

55    6    9 

3041 

53  36  47 

3033 

Antares 

E. 

76  34  24 

9907 

75    2  14 

9900 

73  29  56 

9693 

71  57  28 

9886 

8 

Pollux 

W. 

72  31  47 

9899 

74    5  37 

9890 

75  39  38 

9811 

77  13  51 

1 
9801 

Reitulus 

W. 

36  36    9 

9838 

38    9  47 

2898 

39  43  39 

9817 

41   17  45 

9807 

Saturn 

W. 

33  27  22 

9801 

35     1  48 

9791 

36  36  28 

9781 

38  11  21 

9770 

Mars 

E. 

46    7  23 

9990 

44  36  58 

9981 

43    6  22 

9979 

4*  35  34 

9969 

Antnres 

E. 

64  12  49 

9848 

62  39  24 

9841 

61     5  48 

9833 

59  32    3 

9895 

a  Aquilee 

E. 

109  19  41 

3607 

108     1  14 

3584 

106  42  23 

3569 

105  23    8 

3549 

Sun 

E. 

135  20  31 

3195 

133  54  16 

3185 

132  27  49 

3174 

131     1     9 

3163 

9 

Pollux 

W. 

85    8    7 

1759 

86  43  38 

9741 

88  19  23 

9731 

89  55  22 

9790 

Regulus 

W. 

49  11  41 

9753 

50  47  11 

9741 

52  22  56 

9730 

53  58  56 

9719 

34 
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f 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

u 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

TTTK 

of 

VIb. 

of 

n>. 

of 

of  Object. 

Dlff. 

Dlff. 

Diff. 

Diff. 

Saturn 

W. 

39  46  28 

9760 

41  21  48 

9750 

43  57  21 

9740 

44  33    8 

9799 

! 

An  tare  h 

E. 

57  58    6 

9817 

56  24    0 

9809 

54  49  43 

9801 

53  15  15 

9793 

a  Aquilte 

E. 

104    3  31 

3522 

102  43  31 

3504 

101  23  11 

3485 

100    2  30 

3468  | 

Jupiter 

E. 

105  57  10 

9855 

104  23  54 

9846 

102  50  2<T 

9836 

101  16  45 

9895  | 

1 
1 

Sun 

E. 

129  34  15 

3J59 

128    7    9 

3141 

126  39  49 

3130 

125  12  16 

3119   1 

1 

1  io 

Pollux 

W. 

91  31  35 

9710 

93    8    2 

9698 

94  44  45 

9686 

96  21  43 

9675 

Reguhis 

W. 

55  35  11 

9707 

57  11  41 

9695 

58  48  27 

9683 

60  25  29 

9679  ' 

Saturn 

W. 

52  35  37 

9675 

54  12  51 

9663 

55  50  21 

9651 

57  28    6 

9640 

Antares 

E. 

45  20*16 

9759 

43  44  45 

9744 

42    9    5 

9737 

40  33  14 

9730  i 

a  Aquilte 

E. 

93  14  38 

3394 

91  52  15 

3389 

90  29  38 

3370 

89    6  48 

3359   ' 

Jupiter 

E. 

93  24  54 

9779 

91  49  49 

9760 

90  14  29 

9748 

88  38  53 

9737  j 

Sun 

E. 

117  51     3 

3060 

116  22    4 

3047 

114  52  50 

3034 

1 13  23  20 

3099 

1 

11 

Regulus 

W. 

68  34  44 

9609 

70  13  27 

9596 

71  52  27 

9583 

73  31  45 

9570 

Saturn 

W. 

65  40  57 

9578 

67  20  22 

9565 

69    0    5 

9553 

70  40    5 

9539  , 

Spica 

W. 

15  49  18 

3009 

17  19  28 

9929 

18  51   10 

9866 

20  24  12 

9815 

Antnres 

E. 

32  31  54 

9704 

30  55  20 

9701 

29  18  42 

9700 

27  42    3 

9704 

Jupiter 

E. 

80  36  56 

9675 

78  59  43 

9669 

77  22  12 

9649 

75  44  24 

9635 

a  Aquilte 

E. 

82    9  46 

3317 

80  45  54 

3311 

79  21  55 

3305 

77  57  50 

3301    | 

Sun 

E. 

105  51  51 

9956 

104  20  43 

9949 

102  49  17 

9998 

101  17  33 

9914  j 

• 

12 

Regulus 

W. 

81  52  51 

9509 

83  34     1 

9488 

85  15  31 

9474 

86  57  21 

1 
9460  1 

1 

Saturn 

W. 

79    4  44 

9479 

80  46  37 

9458 

82  28  50 

9444 

84  11  22 

9430  j 

Spica 

W. 

28  24  14 

9695 

30    2  3,3 

9598 

31  41  30 

9574 

&3  21     1 

9551   j 

Jupiter 

E. 

67  30  47 

9567 

65  51     7 

9553 

64  11     8 

9539 

62  30  49 

9595 

a  Aquilte 

E. 

70  56  49 

3309 

69  32  40 

3305 

68    8  35 

3311 

66  44  37 

3390  i 

Sun 

E. 

93  34  22 

9841 

92    0  47 

9826 

90  26  53 

9811 

88  52  39 

9796  j 

13 

Regulus 

W. 

95  31  28 

9389 

97  15  18 

9375 

98  59  29 

9361 

100  44    0 

1 
9347  ' 

Saturn 

W. 

92  49    3 

9359 

94  33  36 

9345 

96  18  30 

9331 

98    3  44 

9317  j 

Spica 

W. 

41  46  13 

9447 

43  28  40 

9498 

45  11  33 

9411 

46  54  52 

9393  1 

Jupiter 

E. 

54     4  17 

9454 

52  21  59 

9439 

50  39  20 

9495 

48  56  21 

2411 

1 

a  Aquilte 

E. 

59  48     1 

3398 

58  25  42 

3491 

57    3  50 

3450 

55  42  30 

3484 

i 

Sun 

E. 

80  56  33 

9719 

79  20  19 

9704 

77  43  45 

9689 

76    6  51 

9675 

t 

14 

Spica 
Mars 

W. 

55  37  33 

9312 

56  23  15 

9996 

58    9  20 

9281 

60  55  47 

J 
9267  j 

W. 

24  28    0 

9497 

26  10  56 

9419 

27  54  14 

9396 

29  37  54 

2381   1 

Jupiter 

E. 

40  16  24 

9341 

38  31  25 

9398 

36  46    7 

9315 

35    0  30 

9303  ' 

a  Aquilte 

E. 

49    6  59 

3736 

47  50  50 

3809 

46  35  57 

3899 

45  22  29 

3987  | 

Sun 

E. 

67  57  20 

9601 

66  18  26 

9587 

64  39  13 

9579 

62  59  40 

9559 

15 

Spica 
Mars 

W. 

69  53  14 

9900 

71  41  42 

9188 

73  30  28 

9176 

75  19  33 

1 
9165 

W. 

38  21  23 

9313 

40    7    3 

9301 

41  53     1 

2289 

43  39  16 

9977 

Antares 

W. 

24  21  10 

9394 

26    6  34 

9995 

27  52  41 

9269 

29  39  26 

9245 

Sun 

E. 

54  37  23 

9495 

52  56    3 

9484 

51   14  28 

9474 

49  32  38 

9463 

1 

16 

Spica 
Mars 

W. 

84  28  54 

9116 

86  19  29 

9108 

88  10  17 

9101 

90     1   15 

9094  ' 

W. 

52  34  36 

9997 

54  22  23 

9219 

56  10  22 

9911 

57  58  33 

9904 

Antares 

W. 

38  41    3 

9155 

40  30  38 

9143 

42  20  31 

9130 

44  10  44 

9190 

Sun 

E. 

41    0    4 

9491 

39  16  59 

9415 

37  33  45 

9410 

35  50  25 

9408 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

1" 

Nameand  Direction 
of  Object. 

Midnight 

P.L. 

of 

Diff. 

xv*. 

P.L. 

of 

Dul 

xvnifc- 

P.L. 
of 
Diff. 

XXP». 

P.L. 

of 

Diff. 

9 

Saturn 

W. 

46    9    9 

8719 

O          t       10 

47  45  24 

9707 

O          I        It 

49  21  54 

9697 

50  58  38 

9686 

An  tares 

E. 

51  40  37 

9764 

50    5  48 

9776 

48  30  48 

9768 

46  55  37 

9760 

a  Aquiln 

E. 

98  41  30 

3459 

97  20  13 

3436 

95  58  37 

3491 

94  36  45 

3408 

Jupiter 

E. 

99  42  50 

9815 

98    8  42 

9804 

96  34  20 

9794 

94  59  44 

9783 

SUN 

E. 

123  44  30 

3108 

122  16  30 

3096 

120  48  15 

3084 

119  19  46 

3073 

•10 

Pollux 

W. 

97  58  56 

9663 

99  36  25 

9651 

101  14  10 

9640 

102  52  11 

9897 

Regulus 

W. 

62    2  47 

9660 

63  40  21 

9647 

65  18  12 

9633 

66  56  19 

9699 

Saturn 

W. 

59    6    7 

9698 

60  44  24 

9615 

62  22  58 

9603 

64     1  49 

9590 

Antares 

E. 

38  57  15 

9793 

37  21     6 

3716 

35  44  49 

9711 

34    8  24 

9707 

a  Aquilee 

E. 

87  43  45 

3349 

86  20  30 

3340 

84  57    5 

3331 

83  33  30 

3394 

JlJPITKR 

E. 

87    3    2 

9795 

85  26  55 

9713 

83  50  32 

9700 

82  13  52 

9688 

Sun 

E. 

111  53  35 

3009 

110  23  34 

9996 

108  53  16 

9983 

107  22  42 

9970 

11 

,  Regulus 

W. 

75  11  21 

9557 

76  51  15 

9543 

78  31  28 

9530 

80  12    0 

9516 

Saturn 

W. 

72  20  24 

9596 

74     1     1 

9513 

75  41  56 

9499 

77  23  10 

9485 

Spica 

W. 

21  58  27 

9766 

23  33  26 

9791 

25    9  38 

9687 

26  46  35 

9657 

Antares 

E. 

26    5  27 

9719 

24  29    3 

9791 

22  52  52 

9731 

21  16  54 

9743 

Jupiter 

E. 

74    6  17 

9899 

72  27  52 

9609 

70  49    9 

9595 

69  10    7 

9589 

or  Aquilee 

E. 

76  33  42 

3999 

75    9  30 

3398 

73  45  16 

3998 

72  21    2 

3999 

Sun 

E, 

99  45  32 

9899 

98  13  12 

9885 

96  40  34 

9870 

95    7  37 

9856 

12 

Regulus 

W. 

88  39  30 

9446 

90  22    0 

9439 

92    4  49 

9418 

93  47  58 

9403 

Saturn 

W. 

85  54  14 

9416 

87  37  26 

9403 

89  20  58 

9388 

91     4  50 

9373 

Spira 

W. 

35    1     3 

9598 

36  41  37 

9506 

38  22  41 

9486 

40    4  13 

9466 

Jupiter 

E. 

60  50  11 

9511 

59    9  13 

9496 

57  27  54 

9489 

55  46  16 

9467 

a  Aquike 

E. 

65  20  49 

3330 

63  57  12 

3343 

62  33  50 

3358 

61  10  46 

3376 

Sun 

E. 

87  18    6 

9781 

85  43  13 

9768 

84    7  59 

9750 

82  32  26 

9735 

13 

Regulus 

W. 

102  28  51 

9333 

103  14    2 

9319 

105  59  34 

9305 

107  45  26 

9991 

Saturn 

W. 

99  49  19 

9303 

101  35  14 

9989 

103  21  30 

9975 

105    8    6 

9961 

8  pica 

W. 

48  38  36 

9377 

50  22  44 

3359 

52    7  17 

9343 

53  52  13 

9397 

Jupiter 

E. 

47  13    2 

9397 

45  29  23 

9389 

43  45  23 

9368 

42     1     3 

9355 

a  Aquilee 

E. 

54  21  48 

3599 

53     1  48 

3564 

51  42  35 

3615 

50  24  17 

3671 

Sun 

E. 

74  29  37 

9660 

72  52    3 

9645 

71    14     8 

9630 

69  35  54 

26  IS 

14 

Spica 
Mars 

W. 

62  42  35 

9953 

64  29  44 

9938 

66  17  14 

9934 

68    5    4 

921 -J 

W. 

31  21  56 

9367 

33    6  18 

9353 

34  51     0 

9339 

36  36    2 

9336 

Jupiter 

E. 

33  14  35 

3990 

31  28  21 

9979 

29  41  50 

9968 

27  55    3 

3356 

a  Aquilse 

E. 

44  10  37 

4095 

43    0  31 

4918 

41  52  22 

4359 

40  46  24 

4531 

Sun 

E. 

61   19  49 

9545 

59  39  39 

9533 

57  59  11 

9590 

56  18  26 

9507 

15 

Spica 
Mars 

W. 

77    8  54 

9154 

78  58  31 

9144 

80  48  24 

9134 

82  38  32 

9134 

W. 

45  25  49 

9986 

47  12  38 

9955 

48  59  43 

9946 

50  47    2 

3336 

Antares 

W. 

31  26  46 

9993 

33  14  39 

9903 

35    3    2 

9188 

36  5!  51 

9170 

Sun 

E. 

47  50  33 

9453 

46    8  14 

9444 

44  25  42 

9436 

42  42  58 

9498 

16 

Spica 

W. 

91  52  24 

9087 

93  43  43 

9083 

95  35    9 

9077 

97  26  43 

9073  , 

Mars 

W. 

59  46  55 

9197 

61  35  27 

9191 

63  24    8 

9186 

65  12  57 

9161 

Antares 

W. 

46    1  13 

9110 

47  51  56 

9101 

49  42  53 

9094 

51  34     1 

9087 

Sun 

E. 

34    6  59 

9403 

32  23  29 

9401 

30  39  56 

9401 

28  56  22 

9409 

36 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

\a 

P.L. 

P.L. 

P.L. 

P.L. 

4 

Name  and  Direction 

Noon* 

of 

DP*- 

of 

VI*. 

of 

IX*. 

of 

of  Object. 

Dlff. 

Dlff. 

Dlff. 

Dlff. 

17 

Spicn 

W. 

99  18  24' 

9070 

101  10    9 

9008 

103   i  s6 

9066 

Q           1         If 

104  53  52 

9065 

Antares 

w. 

53  25  20 

9069 

55  16  47 

9077 

57    8  23 

9073 

59    0    5 

9069 

Sun 

E. 

27  12  50 

9405 

25  29  23 

9411 

23  46    5 

9490 

22    2  59 

9431 

20 

Sun 

W. 

15  28  58 

9637 

17    7    3 

9690 

18  45  31 

9619 

20  24    9 

9610 

Aldebaran 

E. 

81  17  44 

9165 

79  28  24 

9178 

77  39  24 

9199 

75  50  44 

9906 

Pollux 

E. 

125  25  36 

9180 

123  36  38 

9199 

121  47  59 

9904 

119  59  38 

9918 

21 

Sun 

W. 

28  36  22 

9647 

30  14  13 

9660 

31  51  46 

9675 

33  29    0 

9690 

Aldebaran 

E. 

66  52  58 

9984 

65    6  35 

9301 

63  20  37 

9318 

61  35    3 

9335 

Pollux 

E. 

111    3    9 

9999 

109  16  58 

9308 

107  31   10 

9395 

105  45  47 

9341 

22 

Sun 

W. 

41  29  56 

9773 

43    4  59 

9791 

44  39  38 

9810 

46  13  53 

9698 

a  Pegasi 

W. 

33  20  34 

4143 

34  29  54 

4014 

35  41  20 

3904 

36  54  36 

3810 

Aldebnran 

E. 

52  53  44 

9496 

51  10  47 

9446 

49  28  18 

9465 

47  46  16 

9484 

Pollux 

E. 

97    5    1 

9430 

95  22    9 

9448 

93  39  42 

9466 

91  57  41 

9484 

23 

Sun 

W. 

53  59    2 

9993 

55  30  51 

9949 

57    2  16 

9961 

58  33  17 

9980 

a  Pegasi 
Aldebaran 

W. 

43  21     8 

3510 

44  41  21 

3475 

46    2  13 

3445 

47  23  39 

3418 

E. 

39  22  52 

9583 

37  43  34 

9603 

36    4  44 

9693 

34  26  21 

9644 

Pollux 

E. 

83  34    3 

9577 

81  54  36 

9596 

80  15  35 

9614 

78  36  59 

9639 

24 

Sun 

W. 

66    2  26 

3075 

67  31    6 

3099 

68  59  25 

3110 

70  27  22 

3198 

a  Pegasi 

W. 

54  16  40 

3344 

55  40     1 

3337 

57    3  30 

3339 

58  27    5 

3399 

Pollux 

E. 

70  30    8 

9799 

68  53  57 

9740 

67  18  10 

9757 

65  42  45 

9773 

Regulus 

E. 

106  26  22 

9716 

104  50    3 

9739 

103  14    5 

9748 

101  38  29 

9764 

25 

Sun 

W. 

77  41  54 

3911 

79    7  50 

3997 

80  £3  27 

3949 

81  58  46 

3957 

ft  Pegnsi 
a  Arietis 

W. 

65  25  29 

3399 

66  49    7 

3339 

68  12  41 

3336 

69  36  11 

3339 

W. 

22  28  33 

3690 

23  42    3 

3769 

24  57  24 

3689 

26  14  24 

3614 

Pollux 

E. 

57  51     4 

9653 

56  17  45 

9869 

54  44  46 

9884 

53  12    7 

9898 

Regulus 

E. 

93  45  43 

9841 

92  12    9 

9856 

90  38  54 

9870 

89    5  57 

9884 

Saturn 

E. 

95  30  42 

9609 

93  56  26 

9893 

92  22  28 

9837 

90  48  48 

9851 

26 

Sun. 

W. 

89    1  11 

3395 

90  24  54 

3337 

91  48  23 

3349 

93  11  38 

3359 

a  Arietis 

W. 

32  55    6 

3403 

34  17  19 

3380 

35  40    0 

3359 

37    3    3 

3349   | 

Pollux 

E. 

45  33  22 

9967 

44    2  28 

9980 

42  31  50 

9993 

4!     1  28 

3005   ' 

Regulus 

E. 

61  25  23 

9946 

79  54    2 

9957 

78  22  56 

9968 

76  52    3 

9979 

Saturn 

E. 

83    4  43 

9919 

81  32  40 

9994 

80    0  52 

9935 

78  29  17 

9945 

27 

Sun 

W. 

100    4  53 

3408 

101  27    0 

3417 

102  48  57 

3495 

104  10  45 

3439 

a  Arietis 

W. 

44    2  20 

3988 

45  26  45 

3989 

46  51   17 

3976 

48  15  56 

3979   1 

Pollux 

E. 

33  33  27 

3065 

32    4  &5 

3077 

30  35  57 

3090 

29     7  &5 

3103   j 

Regulus 

E. 

69  20  45 

3094 

67  51     2 

3031 

66  21  28 

3039 

64  52    3 

3046 

Saturn 

E. 

70  54  24 

9989 

69  23  58 

9997 

67  53  41 

3004 

66  23  33 

3010 

| 

28 

Sun 

W. 

110  57  52 

3469 

112  18  58 

3466 

113  40    0 

3470 

115    0  57 

3474 

a  Arietis 

W. 

55  20  21 

3955 

56  45  25 

3953 

58  10  32 

3949 

59  &5  43 

3947 

Regulus 
Saturn 

E. 

57  26  56 

3074 

55  58  14 

3078 

54  29  37 

3089 

53     1     5 

3086 

E. 

58  54  45 

3037 

57  25  18 

3049 

55  55  57 

3045 

54  26  40 

3047 

Spica 

E. 

HI  26  23 

3094 

109  58    6 

3097 

108  29  53 

3099 

107     1  44 

3109 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
11 

5* 

P.L. 

P.L. 

* 

P.L. 

P.L. 

Name  and  Direction 
of  Objeot. 

Midnight. 

of 
Diff. 

xv*. 

of 
Diif. 

xvnib 

of 
Diff. 

XXI*. 

of 

Diff. 

17 

Spica 

W. 

106  45  46 

9004 

108  37  40 

9064 

110°  29  35 

9065 

112°  21' 27 

9068 

Antare8 

W. 

60  51  52 

9067 

62  43  42 

9065 

64  35  35 

9064 

66  27  28 

9064 

Suit 

£. 

20  20  10 

9447 

18  37  42 

9470 

16  55  47 

9504 

15  14  40 

9559 

20 

Sun 

W. 

22    2  50 

9613 

23  41  27 

9618 

25  19  57 

9696 

26  58  16 

9636 

Aldebaran 

E. 

74    2  26 

9991 

72  14  30 

9936 

70  26  56 

9951 

68  39  45 

9968 

Pollux 

E. 

118  11  38 

9993 

116  23  59 

9947 

114  36  41 

9961 

112  49  44 

9976 

31 

Son 

W. 

35    5  54 

9705 

36  42  28 

9791 

38  18  40 

9738 

39  54  29 

9755 

Aldebaran 

E. 

59  49  55 

9353 

58    5  13 

9371 

56  20  57 

9389 

54  37    7 

9408 

Pollux 

E. 

104    0  47 

9358 

102  16  12 

9377 

100  32    4 

9393 

98  48  19 

9419 

22 

Sun 

W. 

47  47  44 

9848 

49  21  10 

9867 

50  54  11 

9885 

52  26  49 

9904 

a  Pegnsi 
Aldebaran 

W. 

38    9  28 

3799 

39  25  44 

3669 

40  43  12 

3603 

42    1  43 

3554 

E. 

46    4  41 

9504 

44  23  33 

9593 

42  42  52 

9543 

41     2  38 

9563 

Pollux 

E. 

90  16    5 

9503 

88  34  56 

9599 

86  54  13 

9540 

85  13  55 

9558 

23 

Sun 

W. 

60    3  55 

3000 

61  34    8 

3018 

63    3  58 

3038 

64  33  24 

3057 

a  Pegnsi 

W. 

48  45  35 

3398 

50    7  54 

3379 

51  30  34 

3365 

52  53  30 

3353 

Aldebaran 

E. 

32  48  26 

9663 

31   10  57 

9663 

29  33  57 

9703 

27  57  21 

9795 

Pollux 

E. 

76  58  48 

9651 

75  21    2 

9669 

73  43  40 

9687 

72    6  42 

9704  ! 

24 

Sun 

w. 

71  54  57 

3146 

73  22  II 

3163 

74  49    5 

3179 

76  15  39 

3196 

a  Pegasi 

W. 

59  50  43 

3396 

61  14  25 

3395 

62  38    7 

3395 

64     1  49 

3397 

Pollux 

E. 

64    7  42 

9790 

62  33     1 

9806 

60  58  41 

9899 

59  24  42 

9838 

ReguluH 

E. 

100    3  14 

9781 

98  28  21 

9796 

96  53  48 

9619 

95  19  36 

9897 

25 

Sun 

W. 

83  23  48 

3971 

84  48  33 

3985 

86  13     1 

3999 

87  37  14 

3313 

a  Pegaei 
a  Arietis 

W. 

70  59  37 

3345 

72  22  56 

3350 

73  46  10 

3355 

75    9  18 

3361 

W. 

27  32  43 

3554 

28  52    7 

3507 

30  12  23 

3466 

31  33  25 

3439 

Pollux 

E. 

51  39  46 

9913 

50    7  44 

9997 

48  35  59 

9941 

47    4  32 

9954 

Regulus 

E. 

87  33  17 

9897 

86    0  54 

9910 

84  28  48 

9993 

82  56  58 

9935 

Saturn • 

E. 

89  15  27 

9804 

87  42  22 

9876 

86    9  33 

9889 

84  37    0 

9901 

26 

Sun 

W. 

94  34  41 

3371 

95  57  31 

3381 

97  20    9 

3391 

98  42  36 

3400 

a  Arietis 

W. 

38  26  26 

3398 

39  50    5 

3315 

41   13  59 

3306 

42  38    4 

3996 

Pollux 

E. 

39  31  22 

3017 

38     1  30 

3030 

36  31  54 

3049 

35    2  33 

3054 

Regulus 

E. 

75  21  24 

9989 

73  50  57 

9998 

72  20  42 

3007 

70  50  38 

3016 

Saturn 

E. 

76  57  55 

9954 

75  26  45 

9964 

73  55  47 

9974 

72  25    0 

9989 

27 

Sun 

W. 

105  32  25 

3439 

106  53  57 

3446 

108  15  22 

3459 

109  36  40 

3457  i 

a  Arietis 

W. 

49  40  40 

3968 

51     5  29 

3964 

52  30  22 

3960 

53  55  20 

3958 

Pollux 

E. 

27  39  29 

3115 

26  11  38 

3IS9 

24  44    4 

3145 

23  16  49 

3163  1 

Regulus 

E. 

63  22  47 

3059 

61  53  39 

3058 

60  24  38 

3064 

58  55  44 

3069  1 

Saturn 

E. 

64  53  a3 

3017 

63  23  41 

3099 

61  53  56 

3097 

60  24  17 

3033 

28 

Sun 

W. 

1 16  21  50 

3477 

117  42  40 

3480 

119    3  26 

3489 

120  24  10 

3485 

a  Arietis 

W. 

61     0  57 

3944 

62  26  14 

3941 

63  51  34 

3939 

65  16  57 

3936 

Regulus 

E. 

51  32  38 

3088 

50    4  14 

3091 

48  35  53 

3093 

47    7  35 

3096 

Saturn 

E. 

52  57  26 

3051 

51  28  16 

3053 

49  59    9 

3056 

48  30    4 

3056 

Spica 

E. 

105  33  37 

3104 

104    5  33 

3106 

102  37  31 

3107 

101    9  30 

3108 

38 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

i 

* 

9 

5 

5 

a 

3 

c 

.a 

Sidereal 
Time  of 
Semi- 
diameter 

Equation  of 

Time, 

to  be 

Added  to 

o 

1 

o 

Apparent 
Right  Ascension. 

Diff.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
lHonr. 

Semi- 
diameter. 

Passing 
Meridian. 

Apparent 
Time. 

Diff.  for 
lHonr. 

Sat. 

1 

h      m       8 

22  49  30.89 

N 

9.355 

S.    7°  28  55/7 

+57.03 

16 

10.38 

65841 

12  30*89 

0.500 

SUN. 

2 

22  53  15.13 

9.334 

7     6     3.6 

57.29 

16 

10.14 

65.34 

12  18.61 

0.521 

Mod. 

3 

22  56  58.86 

9.313 

6  43     5.7 

57.53 

16 

9.89 

65.27 

12     5.83 

0.542 

Tues. 

4 

23    0  42.12 

9  294 

6  20    2.2 

+57.75 

16 

9.65 

65.20 

11  52.57 

0.561 

Wed. 

5 

23    4  24.92 

9.275 

5  56  53.6 

57.96 

16 

9.40 

65.14 

11  38.85 

0.580 

Thur. 

6 

23    8    7.29 

9.257 

5  33  40.2 

58.15 

16 

9.15 

65.08 

11  24.70 

0.597 

Frid. 

7 

23  11  49.25 

9.240 

5  10  22.4 

+58.33 

16 

8.89 

65.02 

11   10.15 

0.614 

Sat. 

8 

23  15  30.83 

9.225 

4  47     0.5 

58.49 

16 

8.63 

64.96 

10  55.22 

0.629 

SUN. 

9 

23  19  12.04 

9.210 

4  23  34.8 

58.64 

16 

8.36 

64.91 

10  39.91 

0.644 

Mon. 

10 

23  22  52.91 

9.197 

4    0     5.8 

+58.77 

16 

8.09 

64.86 

10  24.27 

0.657 

Tues. 

11 

23  26  33.47 

9.184 

3  36  33.9 

58.89 

16 

7.82 

64.82 

10    8.32 

0.670 

Wed. 

12 

23  30  13.74 

9.172 

3  12  59.3 

58.99 

16 

7.55 

64.77 

9  52.08 

0.682 

Thur. 

13 

23  33  53.72 

9.161 

2  49  22.4 

+59.08 

16 

7.28 

64.73 

9  35.55 

0.693 

Frid. 

14 

23  37  33.45 

9.151 

2  25  43.5 

59.15 

16 

7.01 

64.69 

9  18.77 

0.703 

Sat. 

15 

23  41   12.95 

9.141 

2     2     3.2 

59.21 

16 

6.73 

64.65 

9     1.77 

0.713 

SUN. 

16 

23  44  52.24 

9.133 

1  38  21.7 

+59.25 

16 

6.46 

64.62 

8  44.55 

0.721 

Mon. 

17 

23  48  31.33 

9.125 

1   14  39.4 

59.28 

16 

6.18 

64.59 

8  27.14 

0.729 

Tues. 

18 

23  52  10.24 

9.118 

0  50  56.6 

59.29 

16 

5.91 

64.56 

8     9.54 

0.736 

Wed. 

19 

23  55  48.99 

9.112 

0  27  13.8 

+59.28 

16 

5.63 

64.54 

7  51.79 

0.742 

Thur. 

20 

23  59  27.60 

9.106 

S.   0     3  31.3 

59.26 

16 

5.36 

64.52 

7  33.90 

0.748 

Frid. 

21 

0     3     6.08 

9.101 

N.  0  20  10.5 

59.22 

16 

5.08 

64.50 

7  15.88 

0.753 

Sat' 

22 

0     6  44.45 

9.097 

0  43  51.2 

+59.17 

16 

4.81 

64.49 

6  57.75 

0.757 

SUN. 

23 

0  10  22.74 

9.093 

1     7  30.4 

59.10 

16 

4.53 

64.48 

6  39.53 

0.761 

Mon. 

24 

0  14    0.95 

9.001 

1  31     7.8 

59.01 

16 

4.26 

64.48 

6  21.23 

0.763 

Tues. 

25 

0  17  39.10 

9.089 

1  54  42.9 

+58.91 

16 

3.99 

64.47 

6     2.87 

0.765 

Wed. 

26 

0  21   17.21 

9.088 

2  18  15.4 

58.79 

16 

3.72 

64.47 

5  44.48 

0.766 

Thur. 

27 

0  24  55.29 

9.087 

2  41  44.9 

58.66 

16 

3.44 

64.47 

5  26.06 

0.767 

Frid. 

28 

0  28  33.36 

9.087 

3     5  11.0 

+58.51 

16 

3.17 

64.47 

5     7.64 

0.767 

Sat. 

29 

0  32  11.46 

9.088 

3  28  33.4 

58.35 

16 

2.90 

64.48 

4  49.24 

0.766 

SUN. 

30 

0  35  49.60 

9.090 

3  51  51.8 

58.17 

16 

2.63 

64.49 

4  30.87 

0.764 

Mon. 

31 

0  39  27.79 

9.093 

4  15     5.7 

57.98 

16 

2.35 

64.50 

4  12.55 

0.762 

Tues. 

32 

0  43     6.06 

9.096 

N.  4  38  14.8 

+57.78 

16 

2.08 

64.51 

3  54.32 

0.758 

Note— Th 
Th 

BO 

e  mean  timo  of  sod 
e  sign  +  prefixed 
rth  declinations,  in< 

oidiamete 
to  the  ho 
sreaslng. 

r  passing  may  be  found  by  s 
urly  change  of  declination  fan 

abtraoting  0M 
lioates  that  so 

8  from  the  sidereal  tim< 
nth  declinations  are  deci 

reaeing; 

n. 
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AT  GREENWICH  MEAN  NOON.                                        ! 

THE  SUN'S 

i 

I 

1 

1 

Equation  of 

Time, 

to  he 
Subtracted 

from 
Mean  Time. 

Dittfor 
lHour. 

Sidereal 

Time, 

or 

Bight  Ascension 

of 

Mean  Son. 

Apparent 
Bight  Aaoeoalon. 

DUE  for 
1  Hour. 

Apparent 
Declination. 

ttilt  for 
lHour. 

Sat. 

1 

h     m       a 

22  49  28.94 

9.356 

O           1          II 

S.    7  29    7.6 

+57.04 

12  30*99 

0.500. 

h     m      a 

22  36  57.95 

SUN. 

2 

22  58  13.21 

9.335 

7    6  15.4 

57.30 

12  18.71 

0.521 

22  40  54.50 

Mon. 

3 

22  56  56.98 

9.314 

6  43  17.3 

57.54 

12     5.93 

0.542 

22  44  51.06 

Tues. 

4 

23    0  40.28 

9.295 

6  20  13.7 

+57.76 

11  52.67 

0.561 

22  48  47.61 

Wed. 

5 

23    4  23.12 

9.976 

5  57     4.9 

57.97 

11  38.95 

0.580 

22  52  44.17 

Thur. 

6 

23    8    5.53 

9.259 

5  33  51.3 

58.16 

11  24.81 

0.597 

22  56  40.72 

Frid. 

7 

23  11  47.53 

9.242 

5  10  33.3 

+58.34 

11  10.26 

0.614 

23   .0  37.27 

Sat. 

8 

23  15  29.15 

9.227 

4  47  11.2 

58.50 

10  55.33 

0.629 

23    4  33.82 

SUN 

9 

23  19  10.40 

9.212 

4  23  45.3 

58.65 

10  40.02 

0.644 

23    8  30.38 

1  Mon. 

10 

23  22  51.31 

9.199 

4    0  16.1 

+58.78 

10  24.38 

0.657 

23  12  26.93 

1  Tues. 

11 

23  26  31.91 

9.186 

3  36  43.9 

58.90 

10    8.43 

0.670 

23  16  23.48 

1   Wed. 

12 

23  30  12.22 

9.174 

3  13    9.1 

59.00 

9  52.19 

0.682 

23  20  20.03 

1  Thur. 

43 

23  33  52.25 

9.163 

2  49  31.9 

+59.09 

9  35.66 

0.693 

23  24  16.59 

Frid. 

14 

23  37  32.02 

9.153 

2  25  52.8 

59.16 

9  18.88 

0.703 

23  28  13.14 

Sat. 

15 

23  41  11.57 

9.144 

2    2  12.2 

59.22 

9     1.88 

0.713 

23  32    9.69 

SUN. 

16 

23  44  50.90 

9.135 

1  38  30.4 

+59.26 

8  44.66 

0.721 

23  36    6.24 

Mon. 

17 

23  48  30.04 

9.127 

1  14  47.8 

69.29 

8  27.24 

0.729 

23  40    2.80 

Tues. 

18 

23  52    8.99 

9.120 

0  51     4.7 

59.30 

8    9.64 

0.736 

23  43  59.35 

Wed. 

19 

23  55  47.79 

9.114 

0  27  21.6 

+59.29 

7  51.89 

0.742 

23  47  55.90 

Thur. 

20 

23  59  26.45 

9.ID8 

S.     0    3  38.8 

59.27 

7  34.00 

0.748 

23  51  52.45 

Frid. 

21 

0    3    4.98 

9.103 

N.    0  20    3.3 

59.23 

7  15.97 

0.753 

23  55  49.01 

Sat. 

22 

0    6  43.40 

9.099 

0  43  44.3 

+59.18 

6  57.84 

0.757 

23  59  45.56 

SUN. 

23 

0  10  21.73 

9.095 

1     7  23.8 

59.1  i 

6  39.61 

0.761 

0    3  42.12 

Mon. 

24 

0  13  59.98 

9.093 

1  31     1.5 

59.02 

6  21.31 

0.763 

0    7  38.67 

Tues. 

25 

0  17  38.17 

9.091 

1  54  37.0 

+58.92 

6    2.95 

0.765 

0  11  35.22 

Wed. 

26 

0  21  16.33 

9.090 

2  18    9.8 

58.80 

5  44.56 

0.766 

0  15  31.77 

Thur. 

27 

0  24  54.46 

9.089 

2  41  39.6 

58.67 

5  26.13 

0.767 

0  19  28.33 

Frid. 

28 

0  28  32.58 

9.089 

3    5    6.0 

+58.52 

5    7.70 

0.767 

0  23  24.88 

Sat. 

29 

0  32  10.73 

9.090 

3  28  28.7 

58.36 

4  49.30 

0.766 

0  27  21.43 

SUN. 

30 

0  35  48.91 

9.092 

3  51  47.4 

58.18 

4  30.93 

0.764 

0  31   17.98 

Mon. 

31 

0  39  27.15 

9.094 

4  15     1.6 

57.99 

4  12.61 

0.762 

0  35  14  54 

Tues. 

32 

0  43     5.46 

9.098 

N.    4  38  11.0 

+57.79 

3  54.37 

0.758 

0  39  11.09 

Not*,— The 
The 
ared 

semidiameter  for  mc 
sign  -+■  prefixed  to  t 
eereaaing;  north  dc 

tan  noon  n 
he  hourly 
tolinationi 

aay  be  assumed  the  same  as  th 
change  of  declination  indicate* 
i,  increasing. 

»t  for  apparent  i 
i  that  south  dec! 

ioon. 
[nations 

Diff.  for  1  Hour, 
+9«.8666. 
(Table  III.) 
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HI. 


AT  GREENWICH  MEAN  NOON. 

— 

§ 

i 

THE  SUN'S 

9 
*» 

o 

1 

• 

o 
& 

TRUE  LONGITUDE. 

DUE  for 
lHour. 

LATITUDE. 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

DilT.for 
1  Hoar. 

Mean  Time 

of 

Sidereal  Noon. 

X 

V 

1 

2 
3 

60 
61 
62 

340°  53'  58.3 

341  54     6.2 

342  54  12.1 

54    6.6 
54  14.4 
54  20.2 

150.37 
150.29 
150.20 

4-  0.35 
0.48 
0.60 

9.9962348 
9.9963425 
9.9964517 

+44.6 
45.2 
45.8 

h      m       8 

1  22  48.45 
1   18  52.54 
1  14  56.63 

4 
5 
6 

63 
64 
65 

343  54  16.0 

344  54  17.9 

345  54  17.9 

54  24.0 
54  25.8 
54  25.7 

150.12 
150.04 
149.96 

+  0.69 
0.76 
0.81 

9.9965624 
9.9966745 
9.9967882 

+46.4 
47.0 
47.6 

1   11     0.72 
1     7     4.82 
1     3     8.92 

7 
8 
9 

ee 

67 

68 

346  54  16.0 

347  54  12.3 

348  54     6.8 

54  23.7 
54  19  9 
54  14.3 

149.88 
149.80 
149.73 

4-  0.82 
0.80 
0.75 

9.9969034 
9.9970201 
9.9971381 

+48.3 
48.9 
49.4 

0  59  13.01 
0  55  17.10 
0  51  21.19 

10 
1] 
12 

69 
70 
71 

349  53  59.5 

350  53  50.4 

351  53  39.6 

54     6.9 
53  57.7 
53  46.8 

149.65 
149.58 
149.51 

+  0.67 
0.57 
0.45 

9.9972574 
9.9973779 
9.9974994 

+49.9 
50.4 
50.8 

0  47  25.28 
0  43  29.37 
0  39  33.46 

13 
14 
15 

72 
73 
74 

352  53  27.2 

353  53  13.2 

354  52  57.4 

53  34.3 
53  20.2 
53     4.3 

149.45 
149.38 
149.31 

+  0.32 

0.19 

+  0.06 

9.9976217 
9.9977447 
9.9978682 

+51.1 
51.3 
51.5 

0  35  37.56 
0  31  41  65 
0  27  45.74 

16 
17 

18 

75 
76 

77 

355  52  39.9 

356  52  20.6 

357  51  59.6 

52  46.7 
52  27.3 
52     6.2 

149.24 
149.16 
149.08 

-  0.06 
0.17 
0.26 

9.9979921 
9.9981162 
9.9982403 

+51.6 
51.7 
51.7 

0  23  49.83 
0  19  53.93 
0  15  58.02 

19 
20 
21 

78 
79 
80 

358  51  36.7 

359  51   11.8 
0  50  44.9 

51  43.2 
51  18.2 
50  51.2 

149.00 
148.92 
148.83 

-  0.32 
0.35 
0.36 

9.9983644 
9.9984883 
9.9986120 

+51.7 
51.6 
51.5 

0  12     2.12  1 
0     8     6.22 
0     4  10.31 

22 
23 
24 

81 
82 
83 

1  50  16.0 

2  49  44.9 

3  49  11 6 

50  22.2 
49  51.0 
49  17.6 

148.75 
148.66 
148.57 

-  0.34 

0.28 
0.19 

9.9987355 
9.9988586 
9.9989814 

+51.4 
51.2 
51.1 

c    0      0   14.40> 
1 23    56   18.49S, 
23  52  22.58 
23  48  26.68  , 

25 
26 
27 

84 
85 
86 

4  48  36.1 

5  47  58  3 

6  47  18.2 

48  42.0 
48     4.1 
47  23.9 

148.48 
148.38 
148.28 

-0.07 

+  0.05 

0.18 

9.9991041 
9.9992266 
9.9993490 

+51.1 
51.0 
51.0 

23  44  30.77 
23  40  34.86  . 
23  36  38.95 

28 
29 
30 
31 

87 
88 
89 
90 

7  46  35.7 

8  45  50.9 

9  45     3.8 
10  44  14.3 

46  41.3 
45  56.4 
45     9.2 
44  19.7 

148.18 
148.08 
147.98 
147.89 

+  0.31 
0.44 
0.55 
0.65 

9.9994713 
9.9995938 
9.9997165 
9.9998394 

+51.0 
51.1 
51.2 
51.3 

23  32  43.05  | 
23  28  47.14 
23  24  51.23 
23  20  55.33 

32 

NOTI 

91 

11  43  22.6 

43  27.9 

147.80 

+  0.73 

9.9999626 

+51.4 

23  16  59.42 

s.— The 
the 

numbers  in  column 
mean  equinox  of  Jai 

A  correspond 
nuary  (H.0. 

to  the  tn 

ie  equinox  of  the  date;  in  ooloi 

nn  A',  to 

Diff.  for  1  Hour, 
—  9«.8296. 
(Table  II.) 

IM. 
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GREENWICH  MEAN  TIME. 

w 

1 

• 

1 

THE  MOON'S 

SRMTDIAMBTBR. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOR. 

Noon. 

Midnight. 

Noon. 

Biff,  for 
1  Hoar. 

Midnight. 

Diff.  for 
lHoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hour. 

Noon. 

d 
10.1 
11.1 
12.1 

1 
2 
3 

14  46"7 
14  46.3 
14  48.2 

14  46*2 
14  47.0 
14  49.9 

54    7"l 
54     5.9 
54  12.9 

u 

-0.23 

+0.13 

0.43 

/       // 

54     5.5 

54     8.5 
54  18.9 

it 
-0.05 

+0.29 

0.57 

h      m 

8  35.5 

9  24.5 
10  12.6 

m 

2.05 
2.02 
1.97 

4 
5 
6 

14  51.9 

14  57.1 

15  3.4 

14  54.4 

15  0.2 
15     6.9 

54  26.5 

54  45.6 

55  8.7 

+0.69 
0.88 
1.03 

54  35.5 

54  56.7 

55  21.3 

+0.80 
0.96 
1.08 

10  59.3 

11  44.8 

12  29.2 

1.92 
1.87 
1.84 

13.1 

14.1 
15.1 

7 
8 
9 

15  10.4 
15  18.0 
15  25.9 

15  14.2 
15  21.9 
15  30.0 

55  34.5 

56  2.3 
56  31.3 

+  1.12 
1.19 
1.23 

55  48.2 

56  16.7 
56  46.2 

+1.16 
1.21 
1.25 

13  13.0 

13  57.1 

14  42.3 

1.83 
1.86 
1.92 

16.1 
17.1 
18.1 

10 
11 
12 

15  34.1 
15  42.4 
15  50.8 

15  38.2 
15  46.6 
15  55.0 

57     1.2 

57  31.8 

58  2.7 

+1.26 
1.28 
1.29 

57  16.4 

57  47.2 

58  18.1 

+1.28 
1.29 
1.28 

15  29.4 

16  19.4 

17  13.1 

2.02 
2.14 

2.28 

19.1 
20.1 
21.1 

13 
14 
15 

15  59.1 

16  7.1 
16  14.2 

16     3.2 
16  10.8 
16  17.2 

58  33.3 

59  2.6 

59  28.7 

+1.26 
1.17 
0.98 

58  48.2 

59  16.2 
59  39.7 

+1.22 
1.09 
0.85 

18  10.2 

19  9.9 

20  11.0 

2.42 
2.52 
2.53 

22.1 
23.1 
24.1 

16 
17 
18 

16  19.8 
16  23.1 
16  23.4 

16  21.8 
16  23.7 
16  22.4 

59  49.1 

60  1.2 
60    2.6 

+0.70 
+0.28 
-0.20 

59  56.4 

60  3.4 
59  58.6 

+0.50 
+0.05 
-0.46 

21  11.4 

22  9.6 

23  4.8 

2.47 
2.36 
2.24 

25.1 
26.1 
27.1 

19 
20 
21 

16  20.4 
16  14.0 
16    4.5 

16  17.6 
16    9.6 
15  58.9 

59  51.5 
59  27.8 
58  53.0 

-0.73 
1.23 
1.64 

59  41.1 
59  11.6 
58  32.3 

-0.99 
1.44 
1.79 

23  57.0 

6 
0  46.9 

2.13 
2.05 

28.1 

29.1 

0.6 

22 
23 
24 

15  52.8 
15  39.9 
15  26.9 

15  46.4 
15  33.3 
15  20.7 

58  10.0 
57  22.7 
56  35.0 

-1.90 
2.01 
1.94 

57  46.7 
56  58.6 
56  12.2 

-1.97 
1.98 
1.85 

1  35.5 

2  23.2 

3  11.1 

2.01 
1.99 
2.01 

1.6 
2.6 
3.6 

25 
26 
27 

15  14.8 
15    4.4 
14  56.4 

15     9.4 
15    0.1 
14  53.3 

55  50.6 
55  12.4 
54  42.8 

-1.73 
1.42 
1.04 

55  30.5 
54  56.5 
54  31.6 

-1.59 
1.23 

o.m 

3  59.6 

4  48.9 

5  38.6 

2.06 
2.06 
2.07 

4.6 
5.6 
'6.6 

28 
29 
30 
31 

14  51.0 
14  48.4 
14  48.6 
14  51.4 

14  49.3 
14  48.1 
14  49.7 
14  53.7 

54  22.9 
54  13.4 
54  14.2 
54  24.6 

-0.61 

-0.18 

+0.24 

0.62 

54  16.9 
54  12.5 
54  18.2 
54  33.0 

-0.40 

+0.03 

0.43 

0.78 

6  28.5 

7  18.0 

8  6.4 
8  53.6 

2.07 
2.04 
1.99 
1.94 

7.6 

8.6 

9.6 

106 

32 

14  56.5 

14  59.8 

54  43.4 

+0.94 

54  55.5 

+1.07 

9  39.4 

1.89 

11.6 

L 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  Asoension. 


Diftfor 
1  Minute. 


Declination. 


Diftfor 
1  Minute. 


Hour. 


Bight  Ascens&ni. 


Diftfor 
1  Minute. 


Declination. 


Diftfor 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

•17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  1. 


m      s 

8 

55  25.32 

9.1549 

57  34.57 

9.1539 

59  43.79 

9.1535 

1  52.99 

9.1539 

4    2.17 

9.1597 

6  11.32 

9.1599 

8  20.44 

9.1517 

10  29.53 

9.1519 

12  38.59 

9.1507 

14  47.61 

9.1501 

16  56.60 

2.1494 

19    5.54 

9.1487 

21  14.44 

9.1479 

23  23.29 

9.1479 

25  32.10 

9.1464 

27  40.86 

9.1455 

29  49.56 

9.1446 

31  58.21 

9.1437 

34    6.80 

9.1497 

36  15.33 

9.1417 

38  23.80 

9.1407 

40  32.21 

9.1396 

42  40.55 

9.1384 

44  48.82 

9.1373 

N.23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

N.23 


54  57.4 
54  38.1 
54  12.1 
53  39.3 
52  59.7 
52  13.4 
51  20.4 
50  20.6 
49  14.1 
48  0.9 
46  41.0 
45  14.3 
43  40.9 
42  0.8 
40  14.0 
38  20.6 
36  20.5 
34  13.8 
32  0.4 
29  40.4 
27  13.8 
24  40.5 
22  0,6 
19  14.2 


SUNDAY  2. 


46  57.02 
49  5.15 
51  13.20 
53  21.18 
55  29.08 
57  36.90 
59  44.63 
1  52.28 
3  59.84 
6  7X 
8  14.71 
10  22.00 
12  29.19 
14  36.29 
16  43.29 
18  50.ii0 
20  57.00 
23  3.70 
25  10.30 
27  16.79 
29  23.17 
31  29.44 
33  35.61 
35  41.66 
37  47.60 


9.1361 

9.1348 

9.1336 

9.1393 

9.1310 

9.1996 

9.1989 

9.1967, 

9.1953 

9.1939 

9.1993 

9.1906 

9.1190 

9.1175 

9.1159 

9.1149 

9.1 195 

9.1108 

9.1091 

9.1073 

9.1054 

9.1036 

9.1018 

9.0999 

9.0981 


N.23 
23 
23 
23 
23 
23 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
21 
21 
21 
21 

N.21 


16  21.2 

13  21.6 

10  15.5 

7  2.9 

3  43.8 

0  18.2 
56  46.1 
53  7.6 
49  22.6 
45  31.2 
41  33.4 
37  29.3 
33  18.8 
29  2.0 
24  38.9 
20  9.4 
15  33.7 
10  51.7 

6  3.5 

1  9.1 
56  8.5 
51  1.8 
45  48.9 
40  29.9 
35  4.9 


0.965 
0.377 
0.490 
0.603 
0.716 
0.896 
0.940 
1.059 
1.164 
1.976 
1.388 
1.501 
1.619 
1.794 
1.835 
1.946 
9.057 
9.167 
9.978 
9.388 
9.499 
9.610 
9.719 
9.898 


9438 
3.047 
3.156 
3.964 
3.373 
3.481 
3.588 
3.696 
3.803 
3.910 
4.016 
4.199 
4.997 
4.339 
4.438 
4.543 
4.648 
4.759 
4.855 
4.958 
5.061 
5.164 
5.966 
5.367 
5.467 


0 

1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  3. 


h     m       8 

8  37  47.60 
8  39  53.43 
8  41  59.14 
8  44  4.73 
8  46  10.21 
8  48  15.57 
8  50  20.81 
8  52  25.93 
8  54  30.93 
8  56  35.80 

8  58  40.55 

9  0  45.18 
2  49.68 
4  54.06 
6  58.31 
9    2.44 


9 
9 
9 
9 
9  11 
9  13 
9  15 
9  17 


6.44 
10.3L 
14.05 
17.66 


9  19  21.14 
9  21  24.49 
9  23  27.72 
9  25  30.82 


94981 
9.0969 
9.0949 
9.0999 
9.0903 
9.0883 
9.0863 
9.0843 
9.0899 
9.0809 
94789 
94761 
94740 
94719 
94608 
94677 
9.0656 
9.0634 
9.0619 
9.0591 
9.0569 
9.0548 
9.0597 
9.0506 


21 
21 
21 
21 


N.21  35  4.9 
21  29  33.8 
21  23  56.7 
18  J3.6 
12  24.5 
6  29.5 
0  28.5 
20  54  21.6 
20  48  8.9 
20  4 1  50.4 
20  35  26.1 
20  28  56.1 
20  22  20.3 
20  15  38.8 
20  8  51.6 
20  1  58.7 
19  55  0.2 
19  47  56.2 
19  40  46.7 
19  33  31.6 
19  26  11.0 
19  18  45.0 
19  11  13.6 

N.19  3  36.8 


TUESDAY  4. 


9  27 
9  29 
9  31 
9  33 
9  35 
9  37 
9  39 
9  41 
9  43 
9  45 
9  47 
9  49 
9  51 
9  54 
9  56 
9  58 
10  0 


10 
10 
10 
10 
10 
10 


10  14 

10  16 


33.79 

9.0484 

N.l 

36.63 

9.0469 

39.34 

9.0440 

41.91 

9.0418 

44.35 

9.0397 

46.67 

9.0376 

1 

48.86 

94354 

1 

50.92 

9.0339 

52.85 

9.0311 

54.65 

9.0989 

56.32 

9.0968 

57.86 

9.0947 

59.28 

9.0996 

0.57 

9.0904 

1.73 

9.0183 

1 

2.76 

9.0169 

] 

3.67 

9.0149 

1 

4.46 

9.0191 

1 

5.12 

9.0100 

1 

5.66 

9.0080 

1 

6.08 

9.0059 

1 

6.37 

9.0038 

i 

6.54 

9.0019 

] 

6.60 

9.0000 

1 

6.54 

1.9980 

N.l 

8  55  54.6 
8  48  7.1 


14.4 

16.4 

13.2 

4.9 

51.4 

59  32.8 

51  9.2 

42  40.5 

34  6.9 

25  28.3 

16  44.8 

7  56.5 

16  59  3.3 

16  50  5.3 

16  41  2.6 

16  31  55.2 

16  22  43.1 

16  13  26.4 

16  4  5.1 

15  54  39.2 

15  45  8.8 

15  35  34.0 

15  25  54.7 


8  40 
8  32 
8  24 
8  16 
8  7 
7 
7 
7 
7 
7 
7 
7 


5.467 
5468 
5468 
5.766 
5467 
5467 

6.163 
6460 
6457 
6.453 
6448 
6444 
6.739 
6434 
6496 
7.091 
7.113 
7.905 
7497 
7488 
7.478 
7468 
7458 


7.747 
7435 
7.993 
8.010 
8.096 
8.169 
6467 
8.359 
8.436 
8419 
8409 
8.664 
8.765 
8.846 
8497 
9.006 
9.084 
9.169 
9.940 
9417 
9.393 
9.469 
9443 
9.617 
9.691 
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GBEENWIOH  MEAff  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

How. 

BifhtAsoenmon. 

DUE  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute 

Hour. 

Bight  Ascension. 

Diff.  for 
1  Minute. 

Declination. 

Diff  for 
1  Minute. 

WEI 

)NESI 

>AY  5. 

FBIDAY  7. 

h     m     s 

•        *        it 

// 

h    m     b 

O          1         $1 

»/ 

0 

10  16    6.54 

1.9980 

N.15  25  54.7 

9.691 

0 

11  50  14.68 

1.9374 

N.  6  30    5.7 

19.339 

1 

10  18    6.36 

1.9960 

15  16  11.0 

9.764 

1 

11  52  10.91 

1.9371 

6  17  44.3 

19.374 

2 

10  20    6.06 

1.9941 

15    6  23.0 

9.835 

2 

11  54    7.13 

1.9366 

6    5  20.8 

19.409 

3 

10  22    5.65 

1.9999 

14  56  30.8 

9.906 

3 

11  56    3.33 

1.9366 

5  52  55.2 

19.443 

4 

10  24    5.12 

1.9903 

14  46  34.3 

9.977 

4 

11  57  59.52 

1.9364 

5  40  27.6 

12.476 

5 

10  26    4.48 

1  9884 

14  36  33.5 

10.048 

5 

11  59  55.70 

1.9363 

5  27  58.1 

19.507 

6 

10  28    3.73 

1.9666 

14  26  28.5 

10.117 

6 

12     1  51.88 

1.9369 

5  15  26.7 

19.538 

7 

10  30    2.87 

1.9847 

14  16  19.4 

10.185 

7 

12    3  48.05 

1.9369 

5    2  53.5 

19.569 

8 

10  32     1.90 

1.9899 

14     6    6.3 

10.253 

8 

12    5  44.22 

1.9363 

4  50  18.4 

19.600 

9 

10  34    0.82 

1.9812 

13  55  49.1 

10.390 

9 

12    7  40.40 

1.9364 

4  37  41.5 

12.629 

10 

10  35  59.64 

1.9795 

13  45  27.9 

10.386 

10 

12    9  36.59 

1.9365 

4  25    2.9 

12.657 

11 

10  37  58.36 

1.9777 

13  35    2.8 

10.452 

11 

12  11  32.78 

1.9366 

4  12  22.7 

12.683 

12 

10  39  56.97 

1.9760 

13  24  33.7 

10.516 

12 

12  13  28.98 

1.9368 

3  59  40.9 

19.709 

13 

10  41  55.48 

1.9743 

13  14    0.8 

10.500 

13 

12  15  25.20 

1.9371 

3  46  57.6 

12.735 

14 

10  43  53.89 

1.9797 

13    3  24.1 

10.644 

14 

12  17  21.44 

1.9374 

3  34  12.7 

12.760 

15 

10  45  52.20 

1.9711 

12  52  43.5 

10.707 

15 

12  19  17.69 

1.9377 

3  21  26.4 

12.783 

16 

10  47  50.42 

.  1.9695 

12  41  59.2 

10.769 

16 

12  2!  13.97 

1.9389 

3    8  38.7 

12.806 

17 

10  49  48.54 

1.9679 

12  31   11.2 

10.830 

17 

12  23  10.28 

1.9387 

2  55  49.7 

12.897 

18 

10  51  46.57 

1.9664 

.  12  20  19.6 

10.890 

18 

12  25    6.62 

1.9399 

2  42  59.5 

12.847 

19 

10  53  44.51 

1.9649 

12    9  24.4 

10.950 

19 

12  27    2.99 

1.9398 

2  30    8.1 

12.867 

20 

10  55  42.36 

1.9634 

1 1  58  25.6 

11.009 

20 

12  28  59.40 

1.9405 

2  17  15.4 

12.887 

21 

10  57  40.12 

1.9690 

1 1  47  23.3 

11.067 

21 

12  30  55.85 

1.9412 

2    4  21.6 

12.906 

22 

10  59  37.80 

1.9606 

11  36  17.6 

11.194 

22 

12  32  52.34 

1.9419 

1  51  26.7 

12.993 

23 

11     1  35.39 
TH 

1  MOO 

UESD, 

N.ll  25    8.4 
kY  6. 

11.181 

23 

12  34  48.88 

SAr 

1.9497 

rUBDj 

N.  1  38  30.8 
^Y  8. 

19.939 

0 

11     3  32.90 

1.9579 

N.ll   13  55.8 

11.937 

0 

12  36  45.47 

1.9436 

N.  1  25  34.0 

124)54 

1 

11    5  30.33 

1.9566 

1 1     2  39.9 

11.999 

1 

12  38  42.11 

1.9445 

1   12  36.3 

12.969 

2 

11     7  27.69 

14)553 

10  51  20.8 

11.346 

2 

12  40  38.81 

1.9455 

0  59  37.7 

12.983 

3 

11    9  24.97 

1.9541 

10  39  58.4 

11.400 

3 

12  42  35.57 

1.9466 

0  46  38.3 

19.996 

4 

11  11  22.18 

1.9599 

10  28  32.8 

11.459 

4 

12  44  32.40 

1.9477 

0  33  38.2 

13.007 

5 

11  13  19.32 

1.9517 

10  17    4.1 

11.504 

5 

12  46  29.29 

1.9488 

0  20  37.4 

13.017 

6 

11   15  16.39 

1.9506 

10    5  32.3 

11.556 

6 

12  48  26.25 

1.9500 

N.  0    7  36.1 

13.027 

7 

11   17  13.39 

1.9495 

9  53  57.4 

11.607 

7 

12  50  23.29 

1.9519 

S.  0    5  25.8 

13.037   1 

8 

11  19  10.33 

1.9485 

9  42  19.5 

11.656 

8 

12  52  20.40 

1.9595 

0  18  28.3 

13.045   | 

9 

11  21     7.21 

1.9475 

9  30  38.7 

11.704 

9 

12  54  17.59 

1.9539 

0  31  31.2 

134)52   | 

10 

11  23    4.03 

1.9465 

9  18  55.0 

11.751 

10 

12  56  14.87 

1.9553 

0  44  34.5 

13.058   1 

11 

11  25    0.79 

1.9456 

9    7    8.5 

11.798 

11 

12  58  12.23 

1.9567 

0  57  38.1 

13.063 

12 

11  26  57.50 

1.9447 

8  55  19.2 

11.845 

12 

13    0    9.68 

1.9563 

1  10  42.1 

13.068 

13 

11  28  54.15 

1.9438 

8  43  27.1 

11.891 

13 

13    2    7.23 

1.9600 

1  23  46.3 

13.071 

14 

11  30  50.75 

1.9430 

8  31  32.3 

11.936 

14 

13    4    4.88 

1.9616 

1  36  50.6 

13.073 

15 

11  32  47.31 

1.9493 

8  19  34.8 

11.980 

15 

13    6    2.62 

1.9633 

1  49  55.0 

13.074 

16 

11  34  43.83 

1.9417 

8    7  34.7 

19.093 

16 

13    8    0.47 

1.9651 

2    2  59.5 

13.075 

17 

11  36  40.31 

1.9410 

7  55  32.0 

12.066 

17 

13    9  58.43 

1.9670 

2  16    4.0 

13.074 

18 

It  38  36.75 

1.9403 

7  43  26.8 

19.107 

18 

13  11  56.51 

1.9689 

2  29    8.4 

13.072 

19 

11  40  33.15 

1.9397 

7  31  19.2 

19.147 

19 

13  13  54.70 

1.9708 

2  42  12.7 

13.070 

20 

11  42  29.52 

1.9391 

7  19    9.1 

19.187 

20 

13  15  53.01 

14)797 

2  55  16.8 

13.066 

21 

11  44  25.85 

1.9386 

7    6  56.7 

19.996 

21 

13  17  51.43 

10)748 

3    8  20.6 

13.061 

22 

11  46  22.15 

1.9389 

6  54  42.0 

19.964 

22 

13  19  49.98 

1.9770 

3  21  24.1 

134)56 

23 

11  48  18.43 

1.9377 

6  42  25.0 

19.309 

23 

13  21  48.67 

14)799 

3  34  27.3 

13.050 

24 

11  50  14.68 

1.9374 

N.  6  30    5.7 

12.339 

24 

13  23  47,49 

1.9814 

S.  3  47  30.1 

134)49 
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GBBBKWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Difll  for 
1  Minute. 

Declination. 

Dint  for 

1  Minute. 

Hour. 

Sight  Aeoenaion. 

DUE  for 
1  Minute. 

Declination. 

Diitfbr 
1  Minute. 

si 

[JNDA 

r  9. 

TUESDAY  11. 

h     m     a 

s 

O          *         M 

a 

h     m     8 

e 

°  .  J  ~i'~ 

a 

0 

13  23  47.49 

1.9814 

S.  3  47  30.1 

13.042 

0 

15    2  36.16 

9.1573 

S.  13  44  27.7 

wan 

1 

13  25  46.44 

1.9837 

4    0  32.4 

13.033 

1 

15    4  45.75 

2.1623 

13  55  49.7 

11.334 

2 

13  27  45.53 

1.986 J 

4  13  34.1 

13.093 

2 

15    6  55.64 

2.1673 

14    7    7.8 

11 .969 

3 

13  29  44.77 

1.9885 

4  26  35.2 

13.013 

3 

15    9    5.83 

2.1723 

14  18  22.0 

11.904 

4 

13  31  44.15 

1.9910 

4  39  35.7 

13.002 

4 

15  11  16.32 

2.1773 

14  29  32.3 

11.137 

5 

13  33  43.69 

1.9936 

4  52  35.4 

12.969 

5 

15  13  27.11 

2.1824 

14  40  38.5 

11.069 

6 

13  35  43.38 

1.9969 

5    5  34.3 

12.975 

6 

15  15  38.21 

2.1876 

14  51  40.6 

11.000 

7 

13  37  43.23 

1.9988 

5  18  32.4 

12.961 

7 

15  17  49.63 

2.1929 

15    2  38.5 

10.929 

8 

13  39  43.24 

2.0016 

5  31  29.6 

12.944 

8 

15  20     1.36 

2.1981 

15  13  32.1 

10.857 

9 

13  41  43.41 

9.0043 

5  44  25.7 

12.927 

9 

15  22  13.40 

9.2033 

15  24  21.4 

10.784 

10 

13  43  43.75 

9.0079 

5  57  20.8 

12.909 

10 

15  24  25.76 

2.9087 

15  35    6.2 

10.709 

11 

13  45  44.27 

2.0101 

6  10  14.8 

12.890 

11 

15  26  38.44 

9.2141 

15  45  46.5 

10.633 

12 

13  47  44.96 

2.0130 

6  23    7.6 

12.870 

12 

15  28  51.45 

2.2195 

15  56  22.2 

10.557 

13 

13  49  45.83 

2.0160 

6  35  59.2 

12.849 

13 

15  31     4.78 

2.9949 

16    6  53.3 

10.478 

14 

13  51  46.88 

9.0191 

6  48  49.5 

12.827 

14 

15  33  18.44 

2.2303 

16  17  19.6 

10.398 

15 

13  53  48.12 

9.0999 

7     1  38.4 

12.803 

15 

15  35  32.42 

2.2357 

16  27  41.1 

10.317 

16 

13  55  49.55 

9.0954 

7  14  25.9 

12.779 

\6 

15  37  46.73 

2.2412 

16  37  57.7 

10.235 

17 

13  57  51.17 

2.0Q87 

7  27  11.9 

12.754 

17 

15  40     1.37 

2.2467 

16  48    9.3 

10.151 

18 

13  59  52.99 

9.0390 

7  39  56.4 

19.797 

18 

15  42  16.34 

2.2529 

16  58  15.8 

10.066 

19 

14     1  55.01 

2.0354 

7  52  39.2 

12.699 

19 

15  44  31.64 

9.2578 

17    8  17.2 

9.980 

20 

14    3  57.24 

9.0388 

8    5  20.3 

12.671 

20 

15  46  47.28 

2.2635 

17  18  13.4 

9.899 

21 

14    5  59.67 

9.0499 

8  17  59.7 

12.642 

21 

15  49    3.26 

2.2691 

17  28    4.3 

9.803 

22 

14    8    2.31 

2.0458 

8  30  37.3 

12411 

22 

15  51  19.58 

9.2747 

17  37  49.8 

9.713 

23 

14  10    5.17 
M( 

2.0495 

M*DA^ 

S.  8  43  13.0 
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GBBBNWIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAsoendira. 

Diftfor 
1  Minute. 

• 

Declination. 

DUE  for 
1  Minute. 

Hour. 

Bight  Ascension. 

Diftfbr 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

m 

EtEDAl 

r  2i. 
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9.1197 

17  22  42.8 

9.314   | 

17 

2    7  38.67 

9.0916 

8  32  31.5 

19.959 

17 

3  48  29.01 

9.1909 

17  31  58.8 

9.919 

18 

2    9  44.16 

9.0914 

8  45  27.3 

19.901 

18 

3  50  36.30 

9.1991 

17  41     9.1 

9.194 

19 

2  11  49.64 

9.0913 

8  58  19.6 

19.849 

19 

3  52  43.66 

9.1939 

17  50  13.7 

9.098 

20 

2  13  55.11 

9.0919 

9  11     8.3 

19.789 

20 

3  54  51.08 

9.1943 

17  59  12.5 

8.939 

21 

2  16    0.58 

9.0919 

9  23  53.4 

19.791 

21 

3  56  58.57 

9.1954 

18     8    5.5 

6.835 

22 

2  18    6.05 

9.0919 

9  36  34.8 

19.659 

22 

3  59    6.13 

9.1966 

18  16  52.7 

8.737 

23 

2  20  11.52 

9.0919 

9  49  12.5 

19.596 

23 

4     1  13.76 

9.1977 

18  25  34.0 

8.639 

J* 

2  22  16.99 

9.0913 

N.10     1  46.3 

19.539 

24 

4    3  21.46 

9.1989 

N.18  34    9.4 

8.541 

48 


MARCH,   1890. 


XL 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RlghtAsoension. 

DUE  for 
1  Minute. 

DeolinAtion. 

Ditt  for 
1  Minute. 

Bout. 

Right  Asoanslon. 

Difll  for 
1  Minute. 

DeolinAtion. 

Di&for 
1  Minnie. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

DUE  for 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

Hour.  Bight Asoenslon. 
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1  Minute. 

Declination. 
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1  Minnie. 
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5 

9  22  19.66 

94480 

19  26  14.4 

7490 

6 

7  43  45.64 

9.1414 

23  34  55.3 

9.835 

6 

9  24  22.47 

94458 

19  18  36.3 

7480 

7 

7  45  54.08 

9.1309 

23  32    1.9 

9445 

7 

9  26  25.15 

9.0437 

19  10.  52.8 

7.769 

8 

7  48    2.43 

9.1383 

23  29    1.9 

3.055 

8 

9  28  27.71 

94416 

19    3    4.0 

7458 

9 

7  50  10.68 

9.1367 

23  25  55.3 

3.164 

9 

9  30  30.14 

9.0394 

18  55    9.8 

7447 

10 

7  52  18.83 

9.1350 

23  22  42.2 

3.973 

10 

9  32  32.44 

9.0373 

18  47  10.4 

8.034 

I! 

7  54  26.88 

9.1334 

23  19  22.6 

3489 

11 

9  34  34.61 

9.0359 

18  39    5.7 

.8.191 

12 

7  56  34.84 

9.1317 

23  15  56.4 

3.491 

12 

9  36  36.66 

9.0331 

18  30  55.8 

8408 

13 

7  58  42.69 

9.1300 

23  12  23.7 

3499 

13 

9  38  38.58 

9.0309 

18  22  40.7 

8494 

14 

8    0  50.44 

9.1989 

23    8  44.5 

3.707 

14 

9  40  40.37 

9.0988 

18  14  20.5 

8479 

15 

8    2  53.08 

9.1964 

23    4  58,9 

3.814 

15 

9  42  42.04 

9.0967 

18    5  55.2 

8.464 

16 

8    5    5.61 

9.1946 

23    1    6.9 

3.991 

16 

9  44  43.58 

'  9.0947 

17  57  24.8 

8449 

17 

8    7  13.03 

9.1998 

22  57    8.4 

4.098 

17 

9  46  45.00 

94997 

17  48  49,3 

8.633 

18 

8    9  20.35 

9.1911 

22  53    3.5 

4.134 

18 

9  48  46.30 

9.0906 

17  40    8.8 

8.717 

19 

8  11  27.56 

9.1199 

22  48  52.3 

4440 

19 

9  50  47.47 

9.0186 

17  31  23.3 

8.799 

20 

8  13  34.65 

9.1179 

22  44  34.7 

4446 

20 

9  52  48.53 

9.0167 

17  22  32.9 

8481 

21 

8  15  41.63 

9.1153 

22  40  10.7 

4.459 

21 

9  54  49.47 

94147 

17  13  37.6 

Oflflft 

22 

8  17  48.49 

9.1134 

22  35  40.4 

4457 

22 

9  56  50.29 

94197 

17    4  37.4 

9.043 

23 

8  19  55.24 

9.1115 

N.22  31    3.9 

4461 

23 

9  58  50.99 

94107 

N.16  55  32.4 

9.193 

St 

HNDA1 

r  30. 

TUESDAY,  1 

LPEIL  1. 

0 

1 

8  22    1.87 
8  24    8.38 

9.1005 
9.1075 

NJ22  26  21.1 
22  21  32.1 

4.766 
4.868 

_?J 

10     0  51.57  |     94087 

N.16  46  22.6 

|       9403 

2 

8  26  14.77 

9.1055 

22  16  36.9 

4.979 

3 

8  28  21.04 

9,1035 

22  11  35.4 

6476 

4 
5 

8  30  27.19 
8  32  33.22 

9.1015 
9.0004 

22    6  27.8 
22    1  14.1 

5.178 
5479 

PHASES  OP  T 

HE  MOON 

6 
7 

8  34  39.12 
8  36  44.90 

9.0073 
9.0953 

21  55  54,3 
21  50  28.4 

5481 
5.489 

8 

8  38  50.56 

8.0932 

21  44  56.4 

5483 

d        h 

m 

9 

8  40  56.09 

9.091  J 

21  39  18.4 

5.683 

( 

3  Full  Moon  •    .    Maj 

rch      6      6 

47.4 

10 

8  43     1.49 

9.0690 

21  33  34.4 

5.763 

i 

£  Last  Quarter  .    .    • 

.     13     16 

4.7 

11 

8  45    6.77 

9.0860 

21  27  44.4 

5.883 

12 

8  47  11.92 

9.0647 

21  -21  48.4 

5483 

#  New  Moon     .    .    . 

.    20      9 

1.4 

13 

'    8  49  16.94 

9.0896 

21  15  46.5 

6.081 

}>  First  Quarter .    .    • 

.    27    21 

32.6 

14 
15 
16 

8  51  21.83 
8  53  26.60 
8  55  31.24 

94805 
9.0784 
9.0769 

21    9  38.7 
21    3  25.1 
20  57    5.6 

6.178 
6476 
'6473 

17 

8  57  a>.75 

9.0740 

20  50  40.3 

6.469 

d        h 

18 

8  59  40.12 

94718 

20  44    9.3 

6465 

i 

t  Apogee  .    .    .    Mai 

nob      1     15.7 

19 
20 
21 

9    1  44,36 
9    3  48.48 
9    5  52.47 

94897 
9.0676 
9.0654 

20  37  32.5 
20  30  50.0 
20  24    1.8 

6.661 
6.756 
6461 

< 

£   Perigee 

.    17    14.9 

r  Anoffee  •    •    •    • 

.    29      9.7 

kk      *»|***gw    a         «         .         •         • 

22 

9    7  56.33 

94639 

20  17    7.9 

6446 

24 

9  10    0.05 

9.0000 

20  10    8.3 

7.040 

24 

9  12    3.64 

94568 

lN.20    3    3.1 

7.133 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

Name  and  Direotion 

Noon. 

P.L. 
of 

nr». 

P.L. 
of 

Vlh. 

P.  L. 
of 

DO*. 

P.L. 
of 

i* 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

Sun 

W. 

o          /       */ 

121  44  51 

3485 

123    5  31 

3487 

124  26    9 

3487 

125  46  47 

3488 

a  Arietis 

W. 

66  42  23 

3934 

68    7  52 

3930 

69  33  25 

3998 

70  59     1 

3995 

Aldebaran 

w. 

34  58  16 

3102 

36  26  23 

3101 

37  54  31 

3100 

39  22  41 

3098 

Regulus 

E. 

45  39  20 

3096 

44  11     7 

3099 

42  42  56 

3100 

41  14  46 

3101 

Saturn 

E. 

47    1    1 

3058 

45  32    0 

3059 

44    3    0 

3059 

42  34    0 

3060 

Spica 

E. 

99  41  31 

3108 

98  13  32 

3108 

96  45  34 

3108 

95  17  35 

3108 

2 

a  Arietis 

W. 

78    7  58 

3906 

79  33  58 

3904 

81    0    3 

3900 

82  26  12 

3195 

Aldebaran 

W. 

46  44    9 

3066 

48  12  36 

3089 

49  41    7 

3078 

51     9  43 

3075 

Regulus  ' 

E. 

33  54  10 

3J09 

32  26    3 

3109 

30  57  56 

3103 

29  29  51 

3103 

Saturn 

E. 

35    8  59 

3056 

33  39  55 

3055 

32  10  50 

3053 

30  41  43 

3051 

Spica 

E. 

87  57  22 

3090 

86  29  12 

3097 

85     1    0 

3095 

83  32  45 

3099 

3 

d  Arietis 

W. 

89  38  18 

3173 

91     4  59 

3168 

92  31  46 

3163 

93  58  39 

3158 

Aldebaran 

W. 

58  33  55 

3053 

60    3    3 

3047 

61  32  17 

3049 

63     I  37 

3036 

Spica 

E. 

76  10  27 

3079 

74  41  44 

3068 

73  12  57 

3064 

71  44    3 

3050 

4 

Aldebaran 

W. 

70.30  11 

3005 

72    0  17 

9993 

73  30  32 

9999 

75    0  55 

9985 

Pollux 

W. 

26  34  55 

3069 

28    3  42 

3056 

29  32  45 

3043 

31     2    4 

3031 

Spica 
Mars 

E. 

64  18    4 

3033 

62  48  32 

3098 

61  18  53 

3099 

59  49    7 

3016 

E. 

103    0  43 

3146 

101  a3  29 

3139 

100    6    7 

3139 

98  38  36 

3195 

An  tares 

E. 

110  11  52 

3096 

108  42  12 

3019 

107  12  24 

3019 

105  42  26 

3005 

5 

Aldebaran 

W- 

82  35    7 

9947 

84    6  26 

9940 

85  37  54 

9939 

87    9  32 

9993 

Pollux 

W. 

38  32  13 

9977 

40    2  54 

9967 

41  33  48 

9957 

43    4  55 

9947 

Spica 

E. 

52  18  32 

9967 

50  48    3 

9981 

49  17  28 

9975 

47  46  45 

9969 

Mars 

E. 

91  18  45 

3086 

89  50  18 

3077 

88  21  40 

3069 

86  52  53 

3060 

Antares 

E. 

98  10  17 

9966 

96  39  22 

9958 

95    8  18 

9950 

93  37    3 

9949 

6 

Pollux 

W. 

50  43  30 

9900 

52  15  49 

9891 

53  48  20 

9881 

55  21     3 

9879 

Spica 
Mars 

E. 

40  11  41 

9949 

38  40  25 

9946 

37    9    4 

9943 

35  37  40 

9941 

E. 

79  26  20 

3016 

77  56  29 

3009 

76  26  28 

3000 

74  56  15 

9999 

Antares 

E. 

85  58  18 

9909 

84  26    2 

9894 

82  53  35 

9886 

81  20  58 

9878 

7 

Pollux 

W. 

63    7  33 

9898 

64  41  25 

9818 

66  15  30 

9809 

67  49  46 

9800 

Regulus 

W. 

27  12  37 

9859 

28  45  57 

9840 

30  19  33 

9898 

31  53  25 

9815 

Mars 

E. 

67  22  27 

9947 

65  51     8 

9938 

64  19  37 

9999 

62  47  55 

9990 

1 

Antares 

E. 

73  35  18 

9837 

72    1  39 

9899 

70  27  50 

9891 

68  53  50 

9813 

i 
1 

a  Aqtiilffi 

E. 

117    8  41 

3730 

115  52  26 

3697 

114  35  36 

3667 

113  18  14 

3636 

I 
1    8 

Pollux 

W. 

75  44    4 

9735 

77  19  30 

9747 

78  55    7 

9739 

80  30  55 

9730 

i 

Regulus 

W. 

39  46  23 

9763 

41  21  39 

9753 

42  57    8 

9744 

44  32  50 

9734 

! 

Saturn 

W. 

38  47  58 

9796 

40  24    3 

9717 

42    0  20 

9708 

43  36  49 

^609 

Mars 

E. 

55    6  35 

9875 

53  33  44 

9866 

52    0  42 

9858 

50  27  29 

9849 

Antares 

E. 

61     1  19 

9775 

59  26  19 

9767 

57  51  10 

9760 

56  15  51 

9753 

a  Aquilre 

E. 

106  44    4 

3515 

105  23  57 

3495 

104    3  27 

3476 

102  42  36 

3459 

9 

Pollux 

W. 

88  32  50 

9687 

90    9  47 

9678 

91  46  56 

9670 

93  24  16 

9661 

1 

Regulus 

W. 

52  34  30 

9687 

54  11  27 

9678 

55  48  36 

9669 

57  25  57 

9680 

Saturn 

W. 

51  42  15 

9655 

53  19  55 

9646 

54  57  47 

9637 

56  35  51 

9699 

Mars 

E. 

42  38  30 

9804 

41    4    8 

9795 

39  29  34 

9788 

37  54  48 

9778 

Antares 

E. 

48  17    1 

9791 

46  40  50 

9715 

45    4  31 

9709 

43  28    4 

9704 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

2* 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Dlff. 

xv*. 

of 
Diff. 

xvm*. 

of 
DifE 

XXP». 

of 
Biff. 

1 

Sun 

W. 

O          1        II 

127    7  24 

8488 

O          /        II 

128  28    1 

3487 

129  48  39 

3487 

131°     9   17 

3486 

ce  Arietis 

W. 

72  24  40 

3991 

73  50  23 

3918 

75  16  11 

3915 

76  42    2 

3911 

Aldebaran 

w. 

40  50  53 

3096 

42  19    8 

3094 

43  47  25 

3091 

45  15  45 

3088 

Regulus 

E. 

39  46  38 

3101 

38  18  30 

3109 

36  50  23 

3109 

35  22  16 

3103 

Saturn 

E. 

41     5     1 

3060 

39  36    2 

3059 

38    7    2 

3058 

36  38    1 

3057 

Spica 

E. 

93  49  35 

3107 

92  21  34 

3106 

90  53  32 

3104 

89  25  28 

3109 

2 

a  Arietis 

W. 

83  52  27 

3101 

85  18  47 

3187 

86  45  12 

3189 

88  1 1  42 

3177 

Aldebarmi 

W. 

52  38  23 

3071 

54    7    8 

3067 

55  &5  58 

3063 

57    4  53 

3057 

Regulus 

E. 

28    1  46 

3105 

26  33  42 

3106 

25    5  39 

3108 

23  37  39 

3110 

Saturn 

E. 

29  12  34 

3040 

27  43  22 

%    3047 

26  14    8 

3047 

24  44  53 

3046 

Spica 

E. 

82    4  26 

3089 

80  : *6    3 

3085 

79    7  36 

308J 

77  39    4 

3077 

3 

a  Arietis 

W. 

95  25  38 

3153 

96  52  43 

3148 

98  19  54 

3143 

99  47  11 

3138 

Aldebaran 

W. 

64  31     5 

3030 

66    0  40 

3094 

67  30  23 

3016 

69    0  13 

3019 

Spica 

E. 

70  15    4 

3054 

68  45  58 

3049 

67  16  46 

3044 

65  47  28 

3039 

4 

Aldebaran 

W. 

76  31  27 

9977 

78    2    8 

9970 

79  32  58 

9969 

81     3  58 

9966 

Pollux 

W. 

32  31  38 

3090 

34     1  26 

3009 

35  31  28 

9998 

37     I  44 

9987 

Spica 
Mars 

E. 

58  19  15 

3010 

56  49  '15 

3005 

55  19    7 

9999 

53  48  53 

9993 

E. 

97  10  57 

3117 

95  43    8 

3109 

94  15  10 

3101 

92  47    2 

3094 

Antares 

E. 

104  12  19 

9997 

. 102  42    3 

9990 

101  11  37 

9989 

99  41     2 

9974 

5 

Aldebaran 

W. 

88  41  21 

99J6 

90  13  19 

9908 

91  45  28 

9900 

93  17  47 

9899 

Pollux 

W. 

44  36  14 

9938 

46    7  45 

9998 

47  39  28 

9919 

49  11  23 

9909 

Spica 
Mars 

E. 

46  15  57 

9065 

44  45    1 

9960 

43  14    0 

9957 

41  42  53 

9953 

E. 

85  23  55 

3059 

85  54  47 

3043 

82  25  28 

3035 

80  55  59 

3097 

Antares 

E. 

92    5  39 

9934 

90  34    4 

9996 

89    2  19 

9918 

87  30  23 

9910 

6 

Pollux 

W. 

56  53  57 

9863 

58  27    4 

9854 

60    0  22 

9845 

61  &3  52 

9836 

Spica 
Mars 

E. 

34    6  14 

S941 

32  34  48 

9941 

31     3  21 

9943 

29  31  57 

9946 

E. 

73  25  52 

9983 

71  55  18 

9974 

70  24  32 

9965 

68  53  ,*5 

9956 

Antares 

E. 

79  48  11 

9870 

78  15  14 

9869 

76  42    6 

9854 

75    8  47 

9846 

7 

Pollux 

W. 

69  24  14 

9791 

70  58  54 

9789 

72  33  46 

9773 

74     8  49 

9764 

Regulus 

W. 

33  27  33 

9805 

35    1  54 

9794 

36  36  30 

9783 

38  11  20 

9773 

Mars 

E. 

61   16    2 

9911 

59  43  57 

9909 

58  11  41 

9893 

56  39  14 

9884 

Antares 

E. 

67  19  39 

9806 

65  45  19 

9798 

64  10  49 

9790 

62  36    9 

9789 

a  Aquike 

E. 

112    0  19 

3610 

110  41  5<i 

3584 

109  23    5 

3559 

108    3  46 

3538 

8 

Pollux 

W. 

82    6  55 

9799 

83  43    6 

9713 

85  19  29 

9704 

86  56    4 

9695 

Regulus 

W. 

46    8  45 

9734 

47  44  53 

9715 

49  21    13 

9706 

50  57  45 

9696 

Saturn 

W. 

45  13  30 

9690 

46  50  23 

9681 

48  27  29 

9679 

50    4  46 

9663 

Mars 

E. 

48  54    4 

9840 

47  20  28 

9631 

45  46  40 

9899 

44  12  41 

9813 

Antares 

E. 

54  40  23 

9746 

53    4  45 

9739 

51  28  59 

9/33 

49  53    4 

9797 

a  Aquilte 

E. 

101  21  26 

3441 

99  59  56 

3496 

98  38    9 

3413 

97  16    6 

3398 

9 

Pollux 

W. 

95     1  48 

9653 

96  39  31 

9645 

98  17  25 

S637 

99  55  30 

9698 

Regulus 

W. 

59    3  30 

9651 

60  41   15 

9643 

62  19  12 

2634 

63  57  21 

9694 

Saturn 

W. 

58  14    6 

9690 

59  52  33 

9619 

61  31  12 

9603 

63  10    3 

9594 

Mars 

E. 

36  19  51 

9769 

34  44  4,2 

9760 

33    9  22 

9751 

31  a3  50 

9749 

Antares 

E. 

41  51  31 

9700 

40  14  51 

9696 

38  38    6 

9699 

37     1  16 

9690 
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XV. 


GREE2JTWIOH  MEAN  TIME. 

- 

LUNAR  DISTANCES. 

• 

J" 

Name  and  Direction 
of  Oty  eet. 

Noon. 

P.L. 

of 
Diff. 

mh. 

P.L. 
of 

Diff. 

VI*. 

P.L. 

of 

Diff. 

rx>. 

P.L. 

Of 

dm: 

9 

a  AquilsB 

E. 

95  53  48 

3385 

94°  3l'  ]S 

3373 

O           1         H 

93    8  28 

3363 

O         f        f 

91  45  29 

3354 

Jupiter 

E. 

102    7  48 

9743 

100  32    5 

9734 

98  56  10 

9795 

97  20    4 

9718 

10 

Regulus 

W. 

65  35  43 

9816 

67  14  16 

9607 

68  53    2 

9598 

70  32    0 

9590 

Saturn 

W. 

64  49    6 

9586 

66  28  21 

9577 

68    7  47 

9569 

69  47  25 

9560 

An  tares 

E. 

35  24  22 

9888 

33  47  26 

9686 

32  10  28 

9686 

30  £3  30 

96*6 

a  Aquilte 

E. 

84  48  12 

3390 

83  24  24 

3316 

82    0  31 

3313 

80  36  35 

3311 

Jupiter 

E. 

89  16  39 

9673 

87  39  23 

9664 

86    1  55 

9655 

84  24  15 

9847 

11 

Regulus 

W. 

78  49  49 

9546 

80  29  59 

9537 

82  10  21 

9597 

83  50  56 

9519 

Saturn 

W. 

78    8  35 

9517 

'  79  49  25 

9508 

81  30  27 

9499- 

83  11  41 

9490 

Spica 

W. 

25  24    8 

9689 

27    1    2 

9664 

28  38  30 

9649 

30  16  28 

9891 

a  Aquilie 

E. 

73  30  58 

3394 

72  13  13 

3330 

70  49  36 

3336 

69  26    7 

3347 

Jupiter 

E. 

76  13    0 

9603 

74  34    9 

9594 

72  55    6 

9585 

71  15  51 

9576 

Sun 

E. 

123  41    5 

9896 

122    8  41 

9885 

120  36    3 

9875 

119    3  12 

9865 

12 

Regulus 

W. 

92  16  56 

9474 

93  58  46 

9465 

95  40  48 

9456 

97  23    3 

9448 

Saturn 

W. 

91  40  59 

9446 

93  23  28 

9438 

95    6    9 

9499 

96  49    3 

9419 

Spica 

W. 

38  32  39 

9538 

40  12  59 

9594 

41  53  38 

9511 

43  34  36 

9498 

a  Aquile 

E. 

62  32  15 

3496 

61   10  28 

3449 

59  49    7 

3475 

58  28  15 

3505 

Jupiter 

E. 

62  56  30 

9539 

61  16     1 

9599 

59  35  19 

9514 

57  54  25 

9505 

Sun 

E. 

111  15  43 

9814 

109  41  34 

9804 

108    7  12 

9794 

106  32  36 

9785 

13 

Regulus 

W. 

105  57  26 

9403 

107  40  56 

9394 

109  24  3$) 

9385 

111     8  35 

9377 

Spica 

W. 

52    3  48 

9438 

53  46  28 

9497 

55  29  23 

9416 

57  12  34 

9405 

Jupiter 

E. 

49  26  47 

9460 

47  44  38 

9451 

46    2  16 

9443 

44  19  43 

9434 

a  Aquito 

E. 

51  53  39 

3790 

50  37  13 

3778 

49  21  48 

3846 

48    7  34 

3991 

Sun 

E. 

98  36  26 

9735 

97    0  33 

9795 

95  24  26 

9715 

93  48    6 

9706 

14 

Spica 
Mars 

W. 

65  52  10 

9356 

67  36  48 

9346 

69  21  40 

9336 

71     6  46 

9397 

W. 

22  59  27 

9436 

24  42  10 

9497 

26  25    6 

9418 

28    8  16 

9409 

Antares 

W. 

20  26  29 

9595 

22    7    7 

9499 

23  48  31 

9469 

25  30  37 

9435 

Jupiter 

E. 

35  43  55 

9393 

34    0  10 

9386 

32  16  15 

9378 

30  32  10 

9379 

Sun 

E. 

85  43  15 

9656 

84    5  39 

9649 

82  27  50 

9640 

80  49  49 

9631 

15 

Spica 
Mars 

W. 

79  55  28 

9985 

81  41  49 

9977 

83  28  22 

9989 

85  15    6 

9969 

W. 

36  47  17 

9365 

38  31  43 

9357 

40  16  20 

9349 

42     1     8 

9341 

Antares 

W. 

34    9  39 

9336 

35  54  46 

9399 

37  40  13 

9308 

39  25  59 

9997 

Sun 

E. 

72  36  45 

9588 

70  57  34 

9581 

69  18  13 

9573 

67  38  41 

9566 

16 

Shica 
Mars 

W. 

94  11  21 

9930 

95  59    3 

9995 

97  46  54 

9990 

99  34  52 

9915 

W. 

50  47  51 

9306 

52  33  41 

9300 

54  19  40 

9995 

56    5  47 

9989 

Antares 

W. 

48  19    0 

9946 

50    6  19 

9939 

51  53  48 

9939 

53  41  29 

9995 

Sun 

E. 

59  18  41 

9535 

57  38  16 

9599 

55  57  43 

9595 

54  17    4 

9590 

17 

Mars 

W. 

64  58  11 

9968 

66  44  57 

9985 

68  31  48 

9983 

70  18  42 

9961 

Antares 

W. 

62  42  11 

9198 

64  30  41 

9194 

66  19  17 

9191 

68    7  58 

9188 

Sun 

E. 

45  52  34 

9507 

44  11  31 

9506 

42  30  26 

9506 

40  49  21 

9506 

18 

Mars 

W. 

79  13  46 

9957 

81    0  48 

9957 

82  47  50 

9959 

84  34  49 

9989 

Antares 

W. 

77  12    3 

9184 

79    0  55 

9184 

80  49  46 

9186 

82  38  34 

9188 

, 

Sun 

E. 

32  24  38 

9595 

30  44    0 

9533 

29    3  32 

9549 

27  23  17 

9553 

XVL 
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GREENWICH  MEAN  TIME. 

LUKAE  DISTANCES. 

U 

I" 

9 

Name  and  Direction 
of  Objeot. 

Midnight. 

P.L. 

Of 

Biff. 

XVh. 

P.L. 

of 
Dlft 

xvnp». 

P.L. 
of 
DIff. 

XXI*» 

P.L. 
of 
Dift 

a  Aquito 

E. 

O         /        II 

90  22  20 

3344 

o         /      // 

88  59    0 

3337 

87°  35  32 

3330 

O         I        II 

86  11  55 

3394 

Jupiter 

E. 

95  43  46 

9708 

94    7  17 

9699 

92  30  36 

9690 

90  53  43 

9689 

10 

Reguliis 

W. 

72  11    9 

9560 

73  50  31 

9571 

75  30    5 

9563 

77    9  51 

9554 

Saturn 

W. 

71  27  15 

9551 

73    7  17 

9543 

74  47  31 

9534 

76  27  57 

9595 

ADtares 

E. 

28  56  34 

9683 

27  19  45 

9699 

25  43  _3 
76  24  43 

9705 

24    6  30 

9716 

a  Aquilee 

E. 

79  12  37 

3311 

77  48  39 

3313 

3315 

75    0  48 

3318 

Jupiter 

E. 

82  46  24 

9838 

81    8  21 

9699 

79  30    6 

9690 

77  51  39 

9619 

11 

Regulus 

W. 

85  31  43 

9510 

87  12  42 

9501 

88  53  54 

9499 

90  35  19 

9483 

Saturn 

W. 

84  53    8 

9489 

86  34  47 

9473 

88  16  39 

9464 

89  58  43 

9455 

Spica 

W. 

31  54  54 

9801 

33  33  45 

9584 

35  13     1 

9568 

36  52  39 

9659 

a  Aquila? 

E. 

68    2  50 

3358 

66  39  46 

3371 

65  16  57 

3387 

63  54  26 

3405 

Jupiter 

E. 

69:56  23 

9567 

67  56  43 

9558 

66  16  51 

9550 

64  36  47 

9540 

Sim 

E. 

117  30    8 

9855 

115  56  51 

9845 

114  23  21 

9835 

112  49  38 

9895 

12 

Regulus 

W. 

99    5  30 

9438 

100  48  10 

9499 

102  31    3 

9491 

104  14    8 

9419 

Saturn 

W. 

98  32  10 

9410 

100  15  30 

9409 

101  59    2 

9393 

103  42  47 

9384 

Spica 

W. 

45  15  53 

9486 

46  57  26 

9473 

48  39  17 

9461 

50  21  25 

9450 

a  Aquilee 

E. 

57    7  57 

3541 

55  48  18 

3578 

54  29  18 

3619 

53  11    4 

3664 

Jupiter 

E. 

56  13  18 

9496 

54  31  59 

9487 

52  50  27 

9478 

51     8  43 

9469 

Sun 

E. 

104  57  48 

9775 

103  22  47 

9765 

101  47  33 

9755 

100  12    6 

9745 

13 

Regulus 
Spica 

W. 

112  52  43 

9368 

114  37    4 

9359 

116  21  37 

9351 

118    6  22 

9343 

W. 

58  56    0 

9395 

60  39  41 

9385 

62  23  36 

9375 

64    7  46 

9365 

Jupiter 

E. 

42  36  57 

9496 

40  53  59 

9418 

39  10  49 

9410 

37  27  28 

9401 

a  Aquilee 

E. 

46  54  36 

4005 

45  43    2 

4100 

44  33     1 

4906 

43  24  41 

4399 

Sun 

E. 

92  11  34 

9695 

90  34  48 

9686 

88  57  50 

9677 

87  20  39 

9667 

14 

Spica 
Mars 

W. 

72  52    5 

9319 

74  37  37 

9310 

76  23  22 

9301 

78    9  19 

9993 

W. 

29  51  38 

9399 

31  35  14 

9391 

33  19    2 

9389 

35    3    3 

9373 

Ad  tares 

W. 

27  13  21 

9409 

28  56  42 

9387 

30  40  37 

9369 

32  24  56 

9359 

Jupiter 

E. 

28  47  55 

9366 

27    3  31 

9360 

25  18  58 

9355 

23  34  18 

9350 

Sun 

E. 

79  11  35 

9699 

77  33  10 

9613 

75  54  33 

9605 

74  15  45 

9506 

15 

Spica 
Mars 

W. 

87    2    1 

9955 

88  49    6 

9948 

90  36  22 

9949 

92  23  46 

9936 

W. 

43  46    8 

9334 

45  31  18 

9396 

47  16  39 

9319 

49    2  10 

9313 

Antares 

W. 

41  12    4 

9984 

42  58  26 

9974 

44  45    3 

9964 

46  31  55 

9955 

Sun 

E. 

65  59    0 

9559 

64  19    9 

9559 

62  39    8 

9546 

60  58  59 

9540 

16 

Spica 
Mars 

W. 

101  22  57* 

9910 

103  11     9 

9907 

104  59  26 

9904 

106  47  48 

9900 

W. 

57  52    2 

9984 

59  38  25 

9980 

61  24  54 

9976 

63  11  30 

9979 

Antares 

W. 

55  29  20 

9918 

57  17  21 

9919 

59    5  30 

9907 

60  53  47 

9909 

Sun 

E. 

52  36  19 

9517 

50  55  29 

9513 

49  14  34 

9510 

47  33  35 

,9509 

17 

Mars 

W. 

72    5  39 

9959 

73  52  39 

9957 

75  39  41 

9957 

77  26  43 

9957 

Antares 

W. 

69  56  42 

9186 

71  45  30 

9185 

73  34  20 

9184 

75  23  11 

9184 

Sun 

E. 

39    8  16 

9509 

37  27  15 

9511 

35  46  17 

9515 

34    5  24 

9590 

18 

Mars 

W. 

86  21  45 

9964 

88    8  38 

9967 

89  55  26 

9970 

91  42    9 

9974 

Antares 

W. 

84  27  20 

9190 

86  16    3 

9194 

88    4  40 

9196 

89  53  13 

9901 

Sun 

E. 

25  43  18 

9566 

24    3  37 

9584 

22  24  20 

9605 

20  45  32 

9639 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

o 

U 

a* 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

mh. 

of 

VI*. 

of 

I»- 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

mm 

22 

Sun 

W. 

21°  40  15 

9879 

O           /          II 

23  13    1 

9689 

24°  45  43 

9887 

O          1        It 

26  18  19 

9893 

Pollux 

E. 

89  11  37 

9449 

87  29  12 

9464 

85  47    8 

9479 

84    526 

9495 

23 

Sun 

W. 

33  58  25 

9950 

35  29  40 

9964 

37    038 

9977 

38  31  18 

9999 

Pollux 

E. 

75  42  28 

• 

9576 

74    3    0 

9593 

72  23  55 

9609 

70  45  12 

9695 

24 

Sun 

W. 

46    0    2 

3070 

47  28  49 

3086 

48  57  16 

3101 

50  25  25 

3116 

Pollux 

E. 

62  37  12 

9706 

61    0  43 

9795 

59  24  36 

9741 

57  48  50 

9757 

Regulus 

E. 

98  34  54 

9701 

96  58  15 

9716 

95  21  56 

9731 

93  45  58 

9747 

25 

Sun 

W. 

57  41  27 

3193 

59    7  45 

3908 

60  33  45 

3999 

61  59  28 

3936 

a  Arietis 

W. 

28  53  45 

3397 

30  16    5 

3359 

31  39    8 

3399 

33    2  46 

3303 

Pollux 

E. 

49  55  18 

9636 

48  21  37 

9859 

46  48  17 

9867 

45  15  16 

9863 

Saturn 

E. 

85  37    7 

9798 

84    2  36 

9811 

82  28  23 

9896 

80  54  29 

9839 

Regulus 

E. 

85  51  13 

9699 

84  17  14 

9637 

82  43  34 

9851 

81  10  12 

9864 

26 

Sun 

W. 

69    3  58 

3303 

70  28    6 

3315 

71  52    0 

3396 

73  15  41 

3338 

a  Arietis 

W. 

40    6  49 

3931 

41  32  21 

3995 

42  58     1 

3919 

44  23  47 

3915 

Pollux 

E. 

37  34  59 

9956 

36    3  51 

9970 

34  33     1 

9985 

33    2  29 

3000 

Saturn 

E. 

73    9  13 

9903 

71  36  58 

9915 

70    4  58 

9996 

68  33  12 

9937 

Regulus 

E. 

73  27  37 

9998 

71  55  54 

9940 

70  24  26 

9959 

68  53  13 

9969 

27 

Sun 

W. 

80  10  56 

3388 

81  33  26 

3397 

82  55  45 

3406 

84  17  55 

3414 

a  Arietis 

W. 

51  33  26 

3906 

52  59  25 

3908 

54  25  25 

3908 

55  51  24 

3908 

Aldebaran 

W. 

19  27  41 

3075 

20  56  21 

3077 

22  24  59 

3078 

23  53  35 

3079 

Pollux 

E. 

25  34  30 

3080 

24    5  56 

3096 

22  37  44 

3116 

21     9  54 

3138 

Saturn 

E. 

60  57  38 

9985 

59  27    6 

9993 

57  56  45 

3009 

56  26  35 

3009 

Regulus 

E. 

61  20  22 

3019 

59  50  24 

3090 

58  20  96 

3099 

56  50  59 

3036 

Spica 

E. 

115  19  35 

3033 

113  50    3 

3041 

112  20  41 

3048 

110  51  28 

3054 

28 

SUN# 

W. 

91     6  45 

3445 

92  28  11 

3449 

93  49  32 

3454 

95  10  48 

3458 

a  Arietis 

W. 

63    1  10 

3919 

64  27    5 

3913 

65  52  59 

3913 

67  18  53 

3919 

Aldebaran 

W. 

31  16  26 

3064 

32  44  55 

3086 

34  13  21 

3087 

35  41  46 

3069 

Saturn 

E. 

48  57  50 

3040 

47  28  27 

3044 

45  59    9 

3049 

44  29  57 

3053 

Regulus 
Spica 

E. 

49  25    5 

3069 

47  56  17 

3074 

46  27  35 

3079 

44  59    0 

3083 

E. 

103  27  11 

3081 

101  58  38 

3085 

100  30  10 

3069 

99    1  47 

3099 

29 

Sun 

W. 

101  56  15 

3469 

103  17  14 

3469 

104  38  13 

3469 

105  59  12 

3469 

a  Arietis 

W. 

74  28  29 

3909 

75  54  27 

3908 

77  20  2(i 

3907 

78  46  27 

3905 

Aldebaran 

W. 

43    3  31 

3091 

44  31  51 

3091 

46    0  11 

3090 

47  28  33 

3089 

Saturn 

E. 

37    5    0 

3066 

35  36    9 

3068 

>   34    7  20 

3069 

32  38  33 

3070 

Regulus 
Spica 

E. 

37  37  16 

3100 

36    9    6 

3103 

34  41     0 

3105 

33  12  57 

3108 

E. 

91  40  36 

3100 

90  12  27 

3101 

88  44  19 

3101 

87  16  11 

3100 

30 

Suw. 

W. 

112  44  21 

3460 

114    5  30 

3457 

115  26  42 

3453 

116  47  59 

3449 

a  Arietis 

W. 

85  57  11 

3199 

87  23  30 

3188 

88  49  53 

3184 

90  16  21 

3180 

Aldebaran 

W. 

54  50  55 

3077 

56  19  33 

3073 

57  48  16 

3069 

59  17    4 

3064 

Spica 

E. 

79  55  14 

3099 

78  26  55 

3089 

76  58  33 

3086 

75  30    6 

3083 

31 

Sun 

W. 

123  35  38 

3493 

124  57  28 

3417 

126  19  25 

3410 

127  41  30 

3404 

Aldebaran 

W. 

66  42  33 

3037 

68  12    0 

3030 

69  41  36 

3093 

71  11  20 

3016 

Spica 

E. 

68    6  40 

3059 

66  37  41 

3053 

65    8  35 

3048 

63  39  22 

3049 

xvni 
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GREENWICH  MEAN  TIME, 

, 

LUNAB  DISTANCES. 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

Of 

Dlff. 

xv*. 

P.L. 
of 
Diff. 

xvni*. 

P.L. 

of 

Diff. 

XXP». 

P.L. 
of 
Dlff. 

22 

Sun 

W. 

27  50  47 

9900 

29°  23'     ft 

9913 

30  55    6 

9994 

32°26/54f 

9938 

Pollux 

E. 

82  24    6 

9511 

80  43    8 

9597 

79    2  32 

9543 

77  22  19 

9559 

23 

Sun 

W. 

40    1  42 

9008 

41  31  45 

3093 

43    1  30 

3038 

44  30  56 

3054 

Pollux 

E. 

69    6  51 

9649 

67  28  53 

9658 

65  51  17 

9675 

64  14    3 

9099 

24 

Sln 

W. 

51  53  15 

3139 

53  20  46 

3147 

54  47  58 

3169 

56  14  52 

3176 

Pollux 

E. 

56  13  26 

9773 

54  38  23 

9789 

53    3  41 

9805 

51  29  19 

9891 

Regulus 

E. 

92  10  21 

9709 

90  35    4 

9778 

89    0    8 

9793 

87  25  31 

9808 

25 

Sun 

W. 

63  24  54 

3951 

64  50    3 

3964 

66  14  57 

3977 

67  39  35 

3990 

a  Arietis 

W. 

34  26  54 

3989 

35  51  27 

3964 

37  16  20 

3959 

38  41  28 

3941 

Pollux 

E. 

43  42  35 

9697 

42  10  12 

9919 

40  38    9 

9997 

39    6  25 

9949 

Saturn 

E. 

79  20  52 

9853 

77  47  33 

9666 

76  14  30 

9679 

74  41  44 

9891 

Regulus 

E. 

79  37    7 

9878 

78    4  20 

9690 

76  31  49 

9904 

74  59  35 

9916 

26 

Sun 

W. 

74  39    8 

3349 

76    2  23 

3360 

77  25  25 

3370 

78  48  16 

3379 

a  Arietis 

W. 

45  49  38 

3913 

47  15  32 

3910 

48  41  29 

3909 

50    7  27 

3908 

Pollux 

E. 

31  32  16 

3014 

30    220 

3099 

28  32  43 

3045 

27    3  26 

3069 

Saturn 

E. 

67     1  40 

9947 

65  30  21 

9957 

63  59  15 

9967 

62  28  21 

9976 

.  Regulus 

E. 

67  22  13 

9973 

65  51  27 

9983 

64  20  53 

9993 

62  50  32 

3009 

27 

Sun 

W. 

85  39  56 

3491 

87     1  49 

3497 

88  23  35 

3434 

89  45  13 

3439 

a  Arietis 

W. 

57  17  23 

3909 

58  43  21 

3910 

60    9  18 

3911 

61  35  14 

3911 

Aldeberon 

W. 

25  22  10 

3078 

26  50  46 

3079 

28  19  21 

3061 

29  47  54 

3089 

Pollux 

E. 

19  42  30 

3169 

18  15  35 

3191 

16  49  15 

3998 

15  23  40 

3975 

Saturn 

E. 

54  56  33 

3016 

53  26  40 

3093 

51  56  56 

3099 

50  27'  19 

3035 

Regulus 

E. 

55  21  31 

3043 

53  52  12 

3050 

52  23    2 

3057 

50  54    0 

3063 

Spica 

E. 

109  22  22 

3060 

107  53  24 

3067 

106  24  34 

3071 

104  55  49 

3076 

28 

Sun 

W. 

96  31  59 

3461 

97  53    7 

3463 

99  14  12 

3465 

100  35  15 

3468 

a  Arietis 

W. 

68  44  48 

3913 

70  10  42 

3919 

71  36  37 

3919 

73    2  32 

3910 

Alclebarnn 

W. 

37  10    9 

3091 

38  38  30 

3091 

40    6  51 

3091 

41  35  11 

3091 

Saturn 

E. 

43    0  50 

3056 

41  31  47 

3080 

40    2  48 

3063 

38  33  53 

3065 

Regulus 

E. 

43  30  30 

3067 

42    2    5 

3091 

40  33  44 

3095 

39    5  28 

3098 

Spica 

E. 

97  33  27 

3095 

96    5  11 

3096 

94  36  57 

3097 

93    8  46 

3099 

29 

Sun 

W. 

107  20  11 

3468 

108  41  11 

3467 

110    2  12 

3465 

111  23  15 

3469 

a  Arietis 

W. 

80  12  30 

3903 

81  38  36 

3901 

83    4  44 

3198 

84  30  56 

3195 

Aldebnrnn 

W. 

48  56  56 

3087 

50  25  21 

3085 

51  53  49 

3069 

53  22  21 

3060 

Saturn 

E. 

31     9  47 

3071 

29  41    2 

3079 

28  12  17 

3079 

26  43  33 

3073 

Regulus 

E. 

31  44  57 

3110 

30  16  59 

3119 

28  49    3 

3114 

27  21  10 

3118 

Spica 

E. 

85  48.   2 

3099 

84  19  53 

3099 

82  51  42 

3097 

81  23  29 

3095 

30 

Sun 

W. 

118    9  20 

3445 

119  30  46 

3440 

120  52  17 

3435 

122  13  54 

3499 

a  Arietis 

W. 

91  42  54 

3176 

93    9  32 

3179 

94  36  15 

3167 

96    3    4 

3169 

Aldebnrau 

W. 

60  45  57 

3060 

62  14  56 

3055 

63  44     1 

3649 

65  13  13 

3043 

Spica 

E. 

74     1  35 

3079 

72  33    0 

3075 

71     4  19 

3070 

69  35  33 

3064  ' 

31 

Sun 

W. 

129    3  42 

3397 

130  26    2 

3389 

131  48  31 

3381 

133  11     9 

3374 

Aldebaran 

W. 

72  41  13 

3009 

74  11  15 

3001 

75  41  27 

9993 

77  11  49 

9964 

Spica 

E. 

62  10     1 

3036 

60  40  33 

3099 

59  10  56 

3099 

57  41  11 

3015 

56 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'8 

JBqaatioiiof 
Time, 

i 

is 

1 

5 

1 

• 
■3 

8idereal 
Time  of 

Semi- 
diameter 

to  be 
Added  to 

Subtracted 
from 

e 

%4 

o 
1 

Apparent 
Right  Ascension. 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

Diff.  for 
1  Hoar. 

Semi- 
diameter. 

Passing 
Meridian. 

Apparent 
Time. 

Diff.  for 
1  Hoar. 

Tues. 

h     m       s 

0  43    6.06 

8 

9.096 

N.  4°  38  14.8 

+57.78 

16    2.08 

64*51 

m       s 

3  54.32 

0.758 

Wed. 

2 

0  46  44  43 

9.101 

5     1   18.9 

57.56 

16     1.81 

64.53 

3  36.20 

0.753 

Thur. 

3 

0  50  22.93 

9.107 

5  24  17.6 

57.33 

16     1.53 

64.55 

3  18.20 

0.747 

Frid. 

4 

0  54     1.58 

9.113 

5  47  10.5 

+57.08 

16     1.25 

64.58 

3    0.33 

0.741 

Sat. 

5 

0  57  40.39 

9.121 

6     9  57.4 

56.82 

16    0.97 

64.60 

2  42.63 

0.733 

SUN. 

6 

1     1  19.39 

9.129 

6  32  37.9 

56.55 

16    0.70 

64.63 

2  25.13 

0.725 

Mod. 

7 

1     4  58.61 

9.199 

6  55  11.7 

+56.27 

16    0.42 

64.66 

2     7.84 

0.715 

Tues. 

8 

1     8  38.06 

9.149 

7  17  38.5 

55.97 

16    0.14 

64.70 

1  50.79 

0.705 

Wed. 

9 

1   12  17.76 

9.160 

7  39  57.9 

55.66 

15  59.86 

64.73 

1  33.99 

0.694 

Thur. 

10 

1  15  57.74 

9.172 

8    2     9.7 

+55.33 

15  59.59 

64.77 

1  17.46 

0.682 

Frid. 

11 

1  19  38.02 

9.184 

8  24  13.6 

54.99 

15  59.31 

64.81 

1     1.22 

0.670 

Sat. 

12 

1  23  18.60 

9.197 

8  46     9.3 

54.64 

15  59.04 

64.86 

0  45.30 

0.657 

SUN. 

13 

1  26  59.51 

9.211 

9     7  56.2 

+54.27 

15  58.76 

64.90 

0  29.70 

0.643 

Mon. 
Tues. 

14 
15 

1  30  40.76 
1  34  22.37 

9.226 
9.241 

9  29  34.1 
9  51     2.9 

53.89 
53.50 

15  58.49 
15  58.21 

64.95 
65.00 

0  14.44 

0.628 
0.613 

A     0.46 

Wed. 

16 

1  38    4.35 

9.257 

10  12  22.0 

+53.09 

15  57.94 

65.06 

0  15.00 

0.507 

Thur. 

17 

1  41  46.71 

9.274 

10  33  31.1 

52.66 

15  57.67 

65.11 

0  29.16 

0.581 

Frid. 

18 

1  45  29.46 

9.291 

10  54  29.8 

52.22 

15  57.41 

65.17 

0  42.92 

0.564 

Sat. 

19 

1  49  12.62 

9.308 

11   15  17.9 

+51.77 

15  57.15 

65.23 

0  56.28 

0.547 

SUN. 

20 

1  52  56.20 

9.325 

11  35  54.9 

51.30 

15  56.89 

65.29 

1     9.22 

0.530 

Mon. 

21 

1  56  40.20 

9.343 

11  56  20.4 

50.82 

15  56.63 

65.35 

1  21.74 

0.512 

Tues. 

22 

2    0  24.63 

9.361 

12  16  34.1 

+50.32 

15  56.38 

65.42 

1  33.83 

0.494 

Wed. 

23 

2    4    9.51 

9.380 

12  36  35.7 

49.81 

15  56.13 

65.49 

I  45.48 

0.475 

Thur. 

24 

.  2    7  54.84 

9.399 

12  56  24.9 

49.28 

15  55.88 

65.56 

1  56.68 

0.456 

Frid. 

25 

2  11  40.62 

9.418 

13  16     1.3 

+48.74 

15  55.63 

65.63 

2     7.41 

0.437 

Sat. 

26 

2  15  26.88 

9.438 

.  13  35  24.4 

48.18 

15  55.39 

65.70 

2  17.67 

0.417 

SUN 

27 

2  19  13.63 

9.458 

13  54  34.1 

47.62 

15  55.15 

65.77 

2  27.45 

0.397 

Mon. 

28 

2  23    0.86 

9.478 

14  13  30.0 

+47.04 

15  54.91 

65.85 

2  36.75 

0.377 

Tues. 

29 

2  26  48.58 

9.499 

14  32  11.9 

46.45 

15  54.67 

65.92 

2  45.55 

0.356 

Wed. 

30 

2  30  36.82 

9.520 

14  50  39.3 

45.84 

15  54.44 

66.00 

2  53.85 

0.335 

Thur. 

31 

2  34  25.58 

9.542 

N.15    8  52.0 

+45.21 

15  54.21 

66.08 

3     1.63 

0.313 

Note.— The 

mean  time  of  semi 

diameter 

passing  may  be  found  by  sab 

traoting  0M8 

from  the 

sidereal  time. 

The 

sign  -f-  prefixed  to 

the  how 

iy  ohange  of  declination  indi 

Loates  that  noi 

th  deolln 

stions  are  inoi 

teasing. 

n. 
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f,              = 

AT  GREENWICH  MEAN  NOON. 

1 

• 

1 

1 

1 

* 

THE  SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

DifL  for 
1  Hour. 

81dereal 

Time, 

or 

Bight  Ascension 

of 

Mean  Hun. 

Apparent 
Bight  Ascension. 

Diff.  for 
lHour. 

Apparent 
Declination. 

Dtftfor 
1  Hoar. 

Added  to 
Mean  Time. 

Tues. 

1 

h     m       s" 

0  43    5.46 

9.098 

N.    4°  38'  1L0 

+57.79 

m       a 

3  54.37 

8 

0.758 

h     m       s 

0  39  11.09 

Wed. 

2 

0  46  43.88 

9.103 

5     1   15.4 

57.57 

3  36.24 

0.753 

0  43    7.64 

Thur. 

3 

0  50  22.43 

9.109 

5  24  14.4 

57.34 

3  18.24 

0.747 

0  47    4.19 

Frid. 

4 

0  54     1.12 

9.115 

5  47    7.6 

457.09 

3     0.37 

0.741 

0  51     0.75 

Sat. 

5 

0  57  39.97 

9.123 

6     9  54.8 

56.83 

2  42.67 

0.733 

0  54  57.30 

SUN. 

6 

1     1   19.02 

9.131 

6  32  35.6 

56.56 

2  25.16 

0.725 

0  58  53.86 

Mon. 

7 

1     4  58.29 

9.141 

6  55    9.7 

+56.28 

2    7.87 

0.715 

1     2  50.41 

Tues. 

8 

1     8  37.78 

9.151 

7  17  36.8 

55.98 

1  50.82 

0.705 

1     6  46.96 

Wed. 

9 

1  12  17.52 

9.162 

7  39  56.5 

55.67 

1  34.01 

0.694 

1   10  43.51 

Thur. 

10 

1   15  57.54 

9.174 

8    2    8.6 

+55.34 

1   17.47 

0.682 

1   14  40.07 

Frid. 

11 

1  19  37.86 

9.186 

8  24  12.7 

55.00 

1     1.23 

0.670 

1   18  36.62 

Sat. 

12 

1  23  18.48 

9.199 

8  46     8.6 

54.65 

0  45.30 

0.657 

1  22  33.18 

SUN. 

13 

1  26  59.43 

9.213 

9    7  55.8 

454.28 

0  29.70 

0.643 

1  26  29.73 

Mon. 
Tues. 

14 
15 

1  30  40.72 
1  34  22.37 

9.228 
9.243 

9  29  34.0 
9  51     2.9 

53.90 
53.51 

0  14.44 

0.628 
0.613 

1  30  26.28 
1  34  22.83 

0     0.46 

Wed. 

16 

1  38    4.39 

9.259 

10  12  22.2 

+53.10 

0  15.00 

0.597 

1  38  19.39 

Thur. 

17 

1  41  46.78 

9.275 

10  33  31.5 

52.67 

0  29.16 

0.581 

1  42  15.94 

Frid. 

18 

1  45  29.57 

9.292 

10  54  30.4 

52.23 

0  42.93 

0.564 

1  46  12.50 

Sat. 

19 

1  49  12.77 

9.309 

11   15  18.6 

+51.78 

0  56.29 

0.547 

1  50     9.05 

SUN. 

20 

1  52  56.38 

9.326 

11  35  55.8 

51.31 

1     9.23 

0.530 

1  54     5.61 

Mon. 

21 

1  56  40.41 

9.344 

11  56  21.5 

50.83 

1  21.75 

0.512 

1  58    2.16 

Tues. 

22 

2    0  24.87 

9.362 

12  16  35.4 

450.33 

1  33.84 

0.494 

2     1  58.72 

Wed. 

23 

2    4    9.78 

9.381 

12  36  37.2 

49.82 

1  45.49 

0.475 

2     5  55.27 

Thur. 

24 

2    7  55.14 

9.400 

12  56  26.5 

49.29 

1  56.69 

0.456 

2     9  51.83 

Frid. 

25 

2  11  40.95 

9.419 

13  16    3.0 

+48.75 

2    7.43 

0.437 

2  13  48.38 

Sat 

26 

2  15  27.24 

9.439 

13  35  26.3 

48.19 

2  17.69 

0.417 

2  17  44.93 

SUN. 

27 

2  19  14.01 

9.459 

13  54  36.1 

47.62 

2  27.47 

0.397 

2  21  41.48 

Mon. 

28 

2  23     1.27 

9.479 

14  13  32.1 

+47.04 

2  36.77 

0.377 

2  25  38.04 

Tues. 

29 

2  26  49.02 

9.500 

14  32  14.0 

46.45 

2  45.57 

0.356 

2  29  34.59 

Wed. 

30 

2  30  37.28 

9.521 

14  50  41.5 

45.84 

2  53.87 

0.335 

2  33  31.15 

Thur. 

31 

2  34  26.06 

9.543 

N.  15    8  54.2 

+45.21 

3     1.65 

0.313 

2  37  27.70 

tfom— The 
The 
arefc 

Bemidiameter  for  me 
sign  -f  prefixed  to  tl 
aoreasing. 

tan  noon  n 
le  hourly 

i»y  be  assumed  the  same  as  th 
change  of  declination  indicate* 

at  for  apparent  i 
that  north  deol 

loon, 
[nations 

Diff.  for  1  hour, 
+  9-.8565. 
(Table  HI.) 
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AT  GREENWICH  MEAN  NOON. 


c 

3 


j 


THE  SUN'S 


TRUE  LONGITUDB. 


V 


Diff.  for 
1  Hoar. 


LATITUDE. 


Logarithm 

of  the 

Radius  Vector 

of  the 

Sarth. 


Dittfor 
1  Hoar. 


MeanTiroo 

of 

Sidereal  Noon. 


h   m   8 

23  16  59.42 
23  13  3.51 
23  9  7.60 

23  5  11.69 
23  1  15.79 
22  57  19.88 

22  53  23.97 
22  49  28.06 
22  45  32.16 

22  41  36.25 
22  37  40.34 
22  33  44.43 

22  29  48.53 
22  25  52.62 
22  21  56.71 

22  18  0.80 
22  14  4.90 
22  10  8.99 

22  6  13.08 
22  2  17.18 
21  58  21.27 

21  54  25.36 
21  50  29.45 
21  46  33.54 

21  42  37.63 
21  38  41.72 
21  34  45.81 

21  30  49.90 
21  26  54.00 
21  22  58.09 

21   19     2.18 


I 


4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 

31 


91 
92 
93 

94 
95 
96 

97 
98 
99 

100 
101 
102 

103 
104 
105 

106 
107 
108 

109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
120 

121 


11  43  22.6 

12  42  28.7 

13  41  32.6 

14  40  34.4 

15  39  34.1 

16  38  31.8 

17  37  27.6 

18  36  21.5 

19  35  13.6 

20  34     4.0 

21  32  52.6 

22  31  39.5 

23  30  24.7 

24  29     8.2 

25  27  49.9 

26  26  29.9 

27  25     8.1 

28  23  44.6 

29  22  19.2 

30  20  51.9 

31  19  22.6 

32  17  51.4 

33  16  18.1 

34  14  42.7 

35  13     5.3 

36  11  25.7 

37  9  44.0 


39 
40 


8  0.3 
6  14.6 
4  26.8 


41     2  37.1 


43  27.9 
42  33.9 
41  37.7 

40  39.4 
39  39.0 
38  36.6 

37  32.3 
36  26.1 
35  18.1 

34  8.3 
32  56.8 
31  43.6 

30  28.7 
29  12.1 
53.7 


27 

26 
25 
23 


33.6 
11.7 
48.1 


22  22.6 
20  55.1 
19  25.7 

17  54.4 
16  21.0 
14  45.5 

13     7.9 

11  28.2 

9  46.4 


2.6 
16.7 

28.8 


2  39.0 


47.80 
47.71 
47.62 

47.53 
47.44 
47.36 

47.28 
47.21 
47.13 

47.06 
46.99 
46.92 

46.85 
46.77 
46.70 

46.63 
46.56 
46.48 

46.40 
46.32 
46.24 

46.15 
46.07 
45.98 

45.90 
45.81 
45.73 

45.64 
45.56 
45.47 

145.39 


+  0.73 
0.78 
0.80 

+  0.78 
0.74 
0.67 

+  0.57 
0.46 
0.33 

+  0.19 
-f  0.06 
-0.06 

-  0.17 
0.26 
0.33 

-  0.37 
0.37 
0.35 

-  0.30 
0.22 

-0.12 

0.00 

+  0.13 

0.27 

+  0.40 
0.52 
0.62 

+  0.70 
0.75 
0.77 

+  0.76 


9.9999626 
0.0000862 
0.0002102 

0.0003347 
0.0004596 
0.0005849 

0.0007106 
0.0008365 
0.0009625 

0.0010885 
0.0012143 
0.0013397 

0.0014646 
0.0015889 
0.0017124 

0.0018350 
0.0019565 
0.0020768 

0.0021958 
0.0023135 
0.0024299 

0.0025449 
0.0026586 
0.0027711 

0.0028824 
0.0029926 
0.0031018 

0.0032101 
0.0033176 
0.0034244 

0.0035306 


+51.4 
51.6 
61.8 

+52.0 
52.2 
52.3 

+52.4 
52.5 
52.5 

+52.4 
52.2 
52.1 

+51.9 
51.6 
51.3 

+50.9 
50.4 
49.9 

+49.4 
48.8 
48.3 

+47.7 
47.2 
46.6 

+46.1 
45.7 
45.3 

+45.0 
44.7 
44.4 

+44.1 


Nora.— The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;  in  column  V,  to 
the  mean  equinox  of  January  0*.0. 


Diff.  for  1  Hour, 
—  9-.S296. 
(Table  IL) 
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GREENWICH  MEAN  TIME. 

4 

THE  MOON'S 

1 
1 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

BUT.  lor 
IHour. 

Midnight. 

DiA  for 
1  Hoar. 

Meridian  of 
Green  wiota. 

Dlff.  for 
1  Hour. 

Noon. 

1 

2 
3 

#       // 

14  56.5 

15  3.5 
15  11.8 

14  59*8 

15  7.5 
15  16.3 

54'  4S"4 
55    9.1 
55  39.7 

+0'.94 
1.18 
1.96 

54'  55*5 
55  23.9 
55  56.2 

+1.07 
1.28 
1.39 

h      m 

9  39.4 

10  24.2 

11  8.4 

m 

1.89 
1.85 
1.84 

d 

11.6 
12.6 
13.6 

4 
5 
6 

15  20.9 
15  30.2 
15  39.0 

15  25.5 
15  34.7 
15  43.2 

56  13.1 

56  47.1 

57  19.7 

+1.41 
1.40 
1.31 

56  30.1 

57  3.7 
57  35.0 

+1.42 
1.36 
1.24 

11  52.8 

12  38.1 

13  25.5 

1.87 
1.93 
2.03 

14.6 
15.6 
16.6 

7 
8 
9 

15  47.2 

15  54.2 

16  0.1 

15  50.8 

15  57.3 

16  2.5 

57  49.5 

58  15.4 
58  36.9 

+1.16 
0.99 
0.80 

58    3.0 
58  26.7 
58  46.0 

+1.08 
0.90 
0.71 

14  15.4 

15  8.6 

16  5.2 

2.15 
2.29 
2.41 

17.6 
18.6 
19.6 

10 
11 
12 

16     4.7 
16     8.2 
16  10.5 

16    6.6 
16     9.5 
16  11.2 

58  54.0 

59  6.8 
59  15.2 

+0.62 
0.44 
0.26 

59    0.9 
59  11.6 
59  17.7 

+0.53 

0.36 

+0.16 

17  4.4 

18  4.8 

19  4.5 

2.49 
2.60 
2.44 

20.6 
21.6 
22.6 

13 
14 
15 

16  11.5 
16  11.1 
16     9.0 

16  11.5 
16  10.3 
16    7.3 

59  19.0 
59  17.4 
59     9.8 

+0.05 

-0.19 

0.46 

59  18.9 
59  14.4 
59     3.4 

-0.07 
0.32, 
0.61 

20     1.9 

20  56.4 

21  48.0 

2.33 
2.21 
2.11 

23.6 
24.6 
25.6 

16 
17 
18 

16     50 
15  59.2 
15  51.4 

16    2.3 
15  55.5 
15  46.9 

58  55.2 
58  33.6 
58    5.1 

-0.75 
1.05 
1.31 

58  45.3 
58  20.1 
57  48.7 

-4).90 
1.19 
1.42 

22  37.5 

23  25.5 
6 

2.03 
1.98 

26.6 
27.6 
28.6 

19 
20 
21 

15  42.1 
15  31.9 
15  21.4 

15  37.1 
15  26.7 
15  16.3 

57  31.1 
56  53.5 
56  14.9 

-1.51 
1.60 
1.59 

57  12.6 
56  34.2 
55  56.1 

-1.57 
1.61 
1.54 

0  13.0 

1  0.8 
1  49.4 

1  .«?o 
2.02 
2.04 

0.2 
1.2 
2.2 

22 
23 
24 

15  11.4 
15    2.6 
14  55.5 

15     6.8 
14  58.8 
14  52.9 

55  38.1 
55    5.7 
54  39.9 

-1.46 
1.22 
0.91 

55  21.2 
54  51.9 
54  30.1 

-1.35 

1.08 
0.72 

2  39.0 

3  29.3 

4  19.9 

2.08 
2.10 
2.10 

3.2 
4.2 
5.2 

25 
26 
27 

14  50.8 
14  48.8 
14  49.5 

14  49.4 
14  48.8 
14  50.9 

54  22.6 
54  15.0 
54  17.7 

-0.53 
-0.10 
+0.33 

54  17.5 
54  15.0 
54  22.9 

-0.32 

+0.11 

0.54 

5  10.1 

5  59.2 

6  46.8 

2.07 
2.01 
1.95 

6.2 
7.2 

8.2 

28 
29 
30 

14  53.0 

14  59.2 

15  7.7 

14  55.8 

15  3.2 
15  12.7 

54  30.7 

54  53.4 

55  24.7 

+0.75 
1.13 
1.45 

54  40.9 

55  8.1 
55  42.8 

+0.95 
1.30 
1.57 

7  32.9 

8  17.6 

9  1.6 

1.89 
1.85 
1.83 

9.2 
10.2 
11.2 

31 

15  18.0 

15  23.6 

56    2.4 

+1.68 

56  23.1 

+1.75 

9  45.6 

1.85 

12.2 
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GBEENWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  A  Rcension. 

JMffibr 
1  Minute. 

Deolinatdon. 

Difffor 
1  Minute. 

Hoar. 

Bight  Ascension. 

DUE  for 
1  Minute. 

Declination. 

Diftfor 
1  Minute. 

TUESDAY  1. 

THURSDAY  3. 

0 

h     ra     8 
10    0  51.57 

s 
9.0087 

N.16  46  22.6 

0.903 

0 

h     m     a 
11  35  33.86 

1.9503 

N.  8    5  16.0 

n 
19JM0 

1 

10    2  52.04 

2.0067 

16  37    8.0 

9.989 

1 

1 1  37  30.87 

1.9501 

7  53    0.2 

l&dtt 

2 

10    4  52.39 

9.0049 

16  27  48.7 

9.361 

2 

11  39  27.87 

1.9499 

7  40  41.7 

19.330 

3 

10    6  52.63 

9.0031 

16  18  24.7 

9.439 

3 

11  41  24.86 

1.9497 

7  28  20.6 

19J73 

4 

10    8  52.76 

9.0019 

16    8  56.0 

9.518 

4 

11  43  21.84 

1.9496 

7  15  56.9 

19.416, 

5 

10  10  52.78 

1.9994 

15  59  22.8 

9.599 

5 

11  45  18.81 

1.9495 

7    3  30.7 

19.458 

6 

10  12  52.69 

1.9976 

15  49  45.0 

9.668 

6 

11  47  15.78 

1.9495 

6  51     2.0 

19.409 

7 

10  14  52.49 

1.9958 

15  40    2.6 

9.744 

7 

11  49  12.75 

1.9495 

6  38  30.8 

19^40 

8 

10  16  52.19 

1.9941 

15  30  15.7 

9.818 

8 

11  51    9.72 

1.9495 

6  25  57.2 

19.579 

9 

10  18  51.78 

1.9993 

15  20  24.4 

9.899 

9 

11  53    6.69 

1.9496 

6  13  21.3 

19.617 

10 

10  20  51.27 

1.9906 

15  10  28.7 

9.965 

10 

11  55    3.67 

1.9496 

6    0  43.1 

1&655 

11 

10  22  50.66 

1.9889 

15    0  28.6 

10.038 

11 

11  57    0.66 

1.9500 

5  48    2.7 

19.699 

12 

10  24  49.94 

1.9879 

14  50  24.1 

10.111 

12 

11  58  57.67 

1.9509 

5  3i  20.1 

19.798 

13 

10  26  49.12 

1.9856 

14  40  15.3 

10.189 

13 

12    0  54.69 

1.9505 

5  22  35.3 

19.764 

14 

10  28  48.21 

1.9841 

14  30    2.2 

10.953 

14 

12    2  51.73 

1.0509 

5    9  48.4 

19.708 

15 

10  30  47.21 

1.9896 

14  19  44.9 

10.393 

15 

12    4  48.80 

1.9514 

4  56  59.5 

19.832 

16 

10  32  46.12 

1.9810 

14    9  23.4 

10.399 

16 

12    6  45.90 

1.9519 

4  44    8.6 

19.864 

17 

10  34  44.93 

1.9794 

13  58  57.8 

10.461 

17 

12    8  43.03 

1.9594 

4  31  15.8 

19.896 

18 

10  36  43.65 

1.9779 

13  48  28.1 

10.599 

18 

12  10  40.19 

1.9530 

4  18  21.1 

13.997 

19 

10  38  42.28 

1.9765 

13  37  54.3 

10.597 

19 

12  12  37.39 

1.9536 

4    5  24.6 

19.957 

20 

10  40  40.83 

1.9751 

13  27  16.5 

10.664 

20 

12  14  34.62 

1.9549 

3  52  26.3 

19.986 

21 

10  42  39.29 

1.9737 

13  16  34.7 

10.730 

21 

12  16  31.89 

1.9540 

3  39  26.3 

13.014 

22 

10  44  37.67 

1.9793 

13    5  48.9 

10.795 

22 

12  18  29.21 

1.9557 

3  26  24.6 

13.049 

23 

10  46  a5.97 
WEI 

1.9710 

3NESL 

N.12  54  59.3 
>AY  2. 

10.859 

23 

12  20  26.58 
F 

1.0565 

RIDA1 

N.  3  13  21.3 
I  4. 

13.068 

0 

10  48  34.19 

1.9697 

N.12  44    5.8 

10.993 

0 

12  22  23.99 

1.0573 

N.  3    0  16.5 

13.003 

1 

10  50  32.33 

1.9684 

12  33    8.5 

10.987 

1 

12  24  21.46 

1.9563 

2  47  10.2 

13.118 

2 

10  52  30.40 

1.9679 

12  22    7.4 

11.049 

2 

12  26  18.99 

1.9593 

2  34    2.4 

13.149 

3 

10  54  28.40 

1.9661 

12  11     2.6 

11.111 

3 

12  28  16.58 

1.0604 

2  20  53.2 

13.164 

4 

10  56  26.-33 

1.9649 

11  59  54.1 

11.179 

4 

12  30  14.24 

1.9616 

2    7  42.7 

13.185  . 

5 

10  58  24.19 

1.9638 

11  48  41.9 

11.933 

5 

12  32  11.97 

1.9697 

1  54  31.0 

13.905 

6 

11     0  21.99 

1.9697 

11  37  26.1 

11.993 

6 

12  34    9.76 

1.9639 

I  41  18.1 

13.995 

7 

11     2  19.72 

1.9617 

11  26    6.7 

11.359 

7 

12  36    7.63 

1.9651 

1  28    4.0 

13.944 

8 

11     4  17.39 

1.9607 

1 1   14  43.8 

11.410 

8 

12  38    5.58 

1.9664 

1   14  48.8 

13.969 

9 

11     6  15.01 

1.9598 

11     3  17.5 

11.467 

9 

12  40    3.60 

1.9677 

1     1  32.5 

%I3.979 

10 

11     8  12.57 

1.9588 

10  51  47.7 

11.594 

10 

12  42    1.71 

1.9699 

0  48  15.3 

13.995 

11 

11  10  10.07 

1.9579 

10  40  14.6 

11.580 

11 

12  43  59.91 

1.9707 

0  34  57.1 

I3JI0 

12 

11  12    7.52 

1.9571 

10  28  38.1 

U.6J6 

12 

12  45  58.20 

1.9793 

0  21  38.1 

13.394 

13 

11  14    4.93' 

1.9564 

10  16  58.3 

11.691 

13 

12  47  56.59 

1.9739 

N.  0    8  18.3 

\xaart 

14 

11  16    2.29 

1.9556 

10    5  15.2 

11.745 

14 

12  49  55.07 

1.9755 

8.  0    5    2.3 

1&348 

15 

11  17  59.60 

1.9548 

9  53  28.9 

11.797 

15 

12  51  53.65 

1.9779 

0  18  23.5 

13^58 

16 

11   19  56.87 

1.9549 

9  41  39.5 

11.849 

16 

12  53  52.34 

1.9790 

0  31  45.3 

13.368 

17 

11  21  54.10 

1.9536 

9  29  47.0 

11.901 

17 

12  55  51.13 

1.9808 

0  45    7.7 

13.377 

18 

11  23  51.30 

1.9530 

9  17  51.4 

11.959 

18 

12  57  50.03 

1.9897 

0  58  30.6 

13.385 

19 

11  25  4^.46 

1.9594 

9    5  52.8 

19.002 

19 

12  59  49.05 

1.9847 

1   11  53.9 

13.399 

20 

11  27  45.59 

1.9590 

8  53  51.2 

19.059 

20 

13     1  48.19 

1.9866 

1  25  17.6 

1&397 

21 

11  29  42.70 

1.9516 

8  41  46.6 

19.100 

21 

13    3  47.44 

1.9886 

1  38  41.6 

13.409 

22 

11  31  39.78 

1.9511 

8  29  39.2 

19.147 

22 

13    5  46.82 

1.9908 

1  52    5.8 

13.405 

23 

11  33  36.83 

1.9507 

8  17  29.0 

19.193 

23 

13    7  46.33 

1.9930 

2    5  30.2 

13.408 

24 

11  35  33.86 

1.9503 

N.  8    5  16.0 

19.940 

24 

13    9  45.98 

1.9959 

S.  2  18  54.8 

13.410 

VL 


APRIL,   1890. 


61 


GBEEffWICH  MEAN  TIMB 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  A*oenaion. 

Difllfor 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

Hoar. 

Bight  Ascension. 

Dint  for 
1  Minute. 

Declination. 

Diffifor 
1  Minute. 

SA^ 

lURDi 

kY  5. 

MONDAY  7. 

h     m      s 

s 

O          $         II 

a 

h     m      s 

s 

S.  12  42  15.5 

// 

0 

13    9  45.98 

1.9959 

S.  2  18  54.8 

18.410 

0 

14  49    9.47 

9.1664 

19.089 

1 

13  11  45.76 

1.9975 

2  32  19.4 

13.410 

1 

14  51  19.60 

9.1719 

12  54  19.1 

19.031 

2 

13  13  45.68 

J  .9998 

2  45  44.0 

13.409 

2 

14  53  30.02 

9.1760 

13    6  19.2 

11.979 

3 

13  15  45.73 

9.0091 

2  59    8.5 

13.407 

3 

14  55  40.72 

9.1808 

13  18  15.7 

11.910 

4 

13  17  45.93 

3.0046 

3  12  32.8 

13.404 

4 

14  57  51.*? 

9.1857 

13  30    8.4 

11.847 

5 

13  19  46.28 

9.0079 

3  25  56.9 

13.400 

5 

15    0    3.01 

9.1907 

13  41  57.3 

11.783 

6 

13  21  46.79 

9.0097 

3  a9  20.8 

•    13.395- 

6 

15    2  14.60 

9.1957 

13  53  42.3 

11.717 

7 

13  23  47.45 

9.0193 

3  52  44.3 

13.388 

7 

15    4  26.49 

9.9007 

14    5  23.3 

11.649 

8 

13  25  48.27 

9.0150 

4    6    7.4 

13.381 

8 

15    6  38.68 

9.9057 

14  17    0.2 

11.581 

9 

13  27  49.25 

9.0177 

4  19  30.0 

13.379 

9 

15    8  51.17 

9.9107 

14  28  33.0 

11.519 

10 

13  29  50.39 

9.0905 

4  32  52.1 

13.363 

10 

15  11     3.96 

9.9157 

14  40     1.6 

11.440 

11 

13  31  51.71 

9.0934 

4  46  13.6 

13.319 

11 

15  13  17.05 

9.9908 

14  51  25.8 

11.367 

12 

13  33  53.20 

9.0963 

4  59  34.4 

13.341 

12 

15  15  30.45 

9.9959 

15    2  45.6 

11.993 

13 

13  35  54.86 

9.0993 

5  12  54.5 

13.398 

13 

15  17  44.16 

9.9311 

15  14    0.9 

11.918 

14 

13  37  56.71 

9.0393 

5  26  13.7 

13.313 

14 

15  19  58.18 

9.9363 

15  25  11.7 

11.141 

15 

13  39  58.74 

9.0353 

5  39  32.0 

13.998 

15 

15  22  12.52 

9.9416 

15  36  17.8 

11.069 

16 

13  42    0.95 

9.0384 

5  52  49.4 

13.981 

16 

15  24  27.17 

9.9468 

15  47  19.2 

10.963 

17 

13  44    3.35 

9.0416 

6    6    5.7 

13.969 

17 

15  26  42.13 

9.9590 

15  58  15.8 

10.909 

18 

13  46    5.95 

9.0449 

6  19  20.9 

13.943 

18 

15  28  57.41 

9.9573 

16    9    7.4 

10.819 

19 

13  48    8.74 

9.0483 

6  32  34.9 

13.993 

19 

15  31   13.01 

9.9696 

16  19  54.0 

10.735 

20 

13  50  11.74 

9.0517 

6  45  47.7 

13.909 

20 

15  33  28.93 

9.9679 

16  30  35.6 

10.651 

21 

13  52  14.94 

9.0550 

6  58  59.2 

13.180 

21 

15  35  45.16 

9.9739 

16  41  12.1 

10.564 

22 

13  54  18,34 

9.0584 

7  12    9.3 

13.156 

22 

15  38     1.71 

9.9785 

16  51  43.3 

10.476 

23 

13  56  21.95 

81 

9.0090 

JNDA 

S.  7  25  17.9 
5T  6. 

13.131 

23 

15  40  18.58 
Tt 

9.9839 

JE8DA 

S.17    2    9.2 
Y  8. 

10.386 

0 

13  58  25.78 

9.0658 

S.  7  38  25.0 

13.104 

a 

15  42  35.78 

9.9893 

S.17  12  29.6 

10.994 

1 

14    0  29.82 

9.0699 

7  51  30.4 

13.076 

J 

15  44  53.30 

9.9947 

17  22  44.5 

10.909 

2 

14    2  34.06 

9.0799 

8    4  34.1 

13.047 

2 

15  47  11.14 

9.3000 

17  32  53.9 

10.110 

3 

14    4  38.57 

9.0767 

8  17  36.1 

13.016 

3 

15  49  29.30 

9.3054 

17  42  57.7 

10.015 

4 

14    6  43.28 

9.0804 

8  30  36,3 

19.967 

4 

15  51  47.79 

9.3108 

17  52  55.7 

9.916 

5 

14    8  48.2*2 

9.0849 

8  43  34.6 

19.955 

5 

15  54    6.60 

9.3169 

18    2  47.9 

9.891 

6 

14  10  53.38 

9.0880 

8  56  30.9 

19.991 

6 

15  56  25.73 

9.3915 

18  12  34.2 

9.799 

7 

14  12  58.78 

9.0990 

9    9  25*1 

19.885 

7 

15  58  45.18 

9.3969 

18  22  14.5 

9.691 

8 

14  15    4.42 

9.0961 

9  22  17.1 

19.849 

8 

16     1     4.9(5 

9.3393 

18  31  48.7 

9.518 

9 

14  17  10.31 

9.1009 

9  35    7.0 

19.819 

9 

16    3  25.06 

9.3377 

18  41  16.7 

9.415 

10 

14  19  16.44 

9.1049 

9  47  54.6 

19.773 

•  10 

16    5  45.48 

9.3431 

18  50  38.5 

9.311 

11 

14  21  22.82 

9.1083 

10    0  39.8 

19.739 

11 

16    8    6.23 

9.3485 

18  59  54.0 

9.904 

12 

14  23  29.44 

9.1195 

10  13  22.5 

19.691 

12 

16  10  27.30 

9.3538 

19    9    3.0 

9.096 

13 

14  25  36.32 

9.1167 

10  26    2.7 

19.649 

13 

16  12  48.69 

9.3592 

19  18    5.5 

8.987 

14 

14  27  43.45 

9.1910 

10  38  40.4 

19.605 

14 

16  15  10.40 

9.3645 

19  27     1.5 

8.878 

15 

14  29  50.84 

9.1953 

10  51  15.3 

19.559 

15 

16  17  32.43 

9.3697 

19  35  50.9 

8.767 

16 

14  31  58.49 

9.1997 

11     3  47.4 

19.519 

16 

16  19  54.77 

9.3750 

19  44  33.5 

8.654 

17 

14  34    6.41 

9.1349 

11   16  16.7 

19.464 

17 

19  22  17.43 

9.3803 

19  53    9.3 

6.540 

18 

14  36  14.60 

9.1387 

11  28  43.1 

19.415 

18 

16  24  40.41 

9.3856 

20     1  38.3 

8.495 

19 

14  38  23.06 

9.1439 

11  41     6.5 

19.364 

19 

16  27    3.70 

9.3908 

20  10    0.3 

8.308 

20 

14  40  31.79 

9.1477 

1 1  53  26.8 

19.319 

20 

16  29  27.31 

9.3961 

20  18  15.2 

8.189 

21 

14  42  40.79 

9.1593 

12    5  43.9 

19.958 

21 

16  31  51.23 

9.4019 

20  26  23.0 

8.070 

22 

14  44  50.07 

9.1570 

12  17  57.8 

19.904 

22 

16  34  15.46 

9.4063 

20  34  23.6 

7.949 

23 

14  46  59.63 

9.1617 

12  30    8.4 

19.147 

23 

16  36  39.99 

9.4114 

20  42  16.9 

7.897 

24 

14  49    9.47 

9.1664 

S.12  42  15.5 

19.089 

24 

16  39    4.83 

9.4165 

S.20  50    2.8 

7.703 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAecensbm. 

DUE  for 
1  Minute. 

Deolinatloift. 

DUE  for 
1  Minute. 

Soar. 

Bight  Aaoension. 

DhXfbr 
1  Minute. 

Declination. 

DUE  for 

1  Minute. 

WE] 

3NESI 

)AY  9. 

FBIDAY  11. 

0 

h     m      • 
16  39    4.83 

* 

9.4185 

S.20  50    &8 

it 
7.703 

0 

h    m      • 
18  39  43.29 

• 
9.5779 

S.24  17  34.1 

it 
0.095 

1 

16  41  29.98 

9.4416 

20  57  41.3 

7.579 

] 

18  42  17.95 

9J»781 

24  18    6.7 

0.469 

2 

16  43  55.42 

2.4265 

21     5  12.3 

7.454 

2 

18  44  52.66 

9.5788 

24  18  29.5 

0.998 

3 

16  46  21.16 

9.4314 

21  12  35.8 

7.397 

3 

18  47  27.41 

9*795 

24  18  42.5 

-  0.135 

4 

16  48  47.19 

9.4363 

21   19  51.6 

7.199 

4 

18  50    2.20 

9*801 

24  18  45.7 

4-0.099 

5 

16  51   13.52 

9.4419 

21  26  59.7 

7.069 

5 

18  52  37.02 

9.5806 

24  18  39.1 

0.191 

6 

16  53  40.14 

9.4460 

21  33  59.9 

6.938 

6 

18  55  11.87 

9.5810 

24  18  22.8 

0.354 

7 

16  56    7.04 

9.4508 

21  40  52.3 

6.807 

7 

18  57  46.74 

9.5819 

24  17  56.6 

0.518 

8 

16  58  34.23 

9.4555 

21  47  36.8 

6.675 

8 

19    0  21.62 

9*813 

24  17  20.6 

0.669 

9 

17     1     1.70 

9.4601 

21  54  13.3 

6.541 

9 

19    2  56.50 

9*819 

24  16  34.8 

0.846 

10 

17    3  29.44 

9.4647 

22    0  41.7 

6.405 

10 

19    5  31.37 

9.5811 

24  15  39.1 

1.009 

11 

17    5  57.46 

9.4693 

22    7     1.9 

6.969 

11 

19    8    6.23 

9.5808 

24  14  33.7 

1.179 

12 

17    8  25.75 

9.4738 

22  13  13.9 

6.139 

12 

19  10  41.07 

9.5805 

24  13  18.5 

1.335 

13 

17  10  54.31 

9.4789 

22  19  17.7 

5.993 

13 

19  13  15.89 

9*600 

24  11  53.5 

1.498 

14 

17  13  23.13 

9.4894 

22  25  13.1 

5.853 

14 

19  15  50.67 

9*793 

24  10  18.7 

1.669 

15 

17  15  52.20 

9.4867 

22  31     0.1 

5.713 

15 

19  18  25.41 

9.5786 

24    8  34.1 

1.895 

16 

17  18  21.53 

9.4909 

22  36  38.7 

5.579 

16 

19  21     0.11 

9.5778 

24    C>  39.7 

1.987 

17 

17  20  51.11 

9.4950 

22  42    8.7 

5.499 

17 

19  23  34.75 

9*768 

24    4  35.6 

9.149 

18 

17  23  20.93 

9.4990 

22  47  30.1 

5.985 

18 

J9  26    9.33 

9.5757 

24    2  21.8 

9^11 

19 

17  25  50.99 

9.5030 

22  52  42.9 

5.141 

19 

19  28  43.84 

9.5746 

23  59  58.2 

9.473 

20 

17  28  21.29 

9.5070 

22  57  47.0 

4.995 

20 

19  31  18.28 

9*733 

23  57  25.0 

9434 

21 

17  30  51.83 

9.5108 

23    2  42.3 

4.848 

21 

19  33  52.64 

9*719 

23  54  42.1 

9.796 

22 

17  33  22.59 

9.5145 

23    7  28.8 

4.701 

22 

19  36  26.91 

9*704 

23  51  49.5 

9JB7 

23 

J7  35  53.57 
THI 

SL5181 

7BSDA 

S.23  12    6.5 
LY  10. 

4«553 

23 

19  39    1.09 

SAG 

9*688 

8.23  48  47.3 
LY   12. 

3.117 

0 

17  38  24.76 

9.5916 

S.23  16  35.2 

4.403 

0 

19  41  35.17 

9*671 

S.23  45  35.5 

3.977 

1 

17  40  56.16 

9^951 

23  20  54.9 

4.953 

1 

19  44    9.14 

9.5659 

23  42  14.1 

3.436  ! 

2 

17  43  27.77 

SL5986 

23  25    5.6 

4.109 

2 

19  46  43.00 

9.5633 

23  38  43.2 

3.594 

3 

17  45  59.59 

9.5319 

23  29    7.2 

3.951 

3 

19  49  16.74 

9.5619 

23  35    2.8 

3.759 

4 

17  48  31.60 

9.5351 

23  32  59.7 

3.799 

4 

19  51  50.35 

9.5591 

23  31  12.9 

3,910 

5 

17  51     3.80 

9.5389 

23  36  43.0 

3.646 

5 

19  54  23.83 

9*568 

23  27  13.6 

4.067 

6 

17  53  36.18 

9.5411 

23  40  17.2 

3.499 

6 

19  56  57.17 

9*545 

23  23    4.8 

4.994 

7 

17  56    8.73 

9.5440 

23  43  42.1 

&337 

7 

19  59  30.37 

9.5591 

23  18  46.7 

4*379 

8 

17  58  41.46 

9.5469 

23  46  57.7 

3.189 

8 

20    2    3.42 

9.5496 

23  14  19.3 

4.534 

9- 

18     1  14,36 

9.5497 

23  50    3.9 

3.096 

9 

20    4  36.32 

9.5470 

23    9  42.6 

4.689 

10 

18    3  47.42 

9.5593 

23  53    0.8 

9.869 

10 

20    7    9.06 

9.5443 

23    4  56.6 

4.843  1 

11 

18    6  20.63 

9.5547 

23  55  48.2 

9.719 

11 

SO    9  41.63 

9*413 

23    0     1.4 

4.997  | 

12 

18    8  53.98 

9^570 

23  58  26.2 

9-554 

12 

20  12  14.02 

9*384 

22  54  57.0 

5.149 

13 

18  11  27.47 

9.5593 

24    0  54.7 

9J96 

13 

20  14  46.24 

9*355 

22  49  4&5 

5.300  j 

14 

18  14     1.10 

9.5616 

24    3  13.7 

9.937 

14 

20  17  18.28 

9.5394 

22  44  21.0 

5.450  j 

15 

18  16  34.86 

9JK37 

24     5  23.2 

90)78 

15 

20  19  50.13 

9*999 

22  38  49.5 

5.600 

16 

18  19    8.74 

9^656 

24    7  23.1 

1.918 

16 

20  22  21.79 

9.5960 

22  33    9.0 

5.749 

17 

18  21  42.73 

8.5674 

24    9  13.3 

1.757 

17 

20  24  53.25 

9*997 

22  27  19.6 

5.897 

18 

18  24   16.83 

9.5699 

24  10  5*3.9 

1.596 

18 

20  27  24.52 

2.5104 

22  21  21.3 

6.045 

19 

18  26  51.03 

9.5708 

24  12  24.8 

1.435 

19 

20  29  55.58 

9*159 

22  15  14.2 

6.191 

20 

18  29  25.32 

SL5793 

24  13  46.1 

1.974 

20 

20  32  26.42 

9*193 

22    8  58.4 

&336 

21 

18  31  59.70 

9.5737 

24  14  57.7 

1.119 

21 

20  34  57.05 

9*087 

22    2  33.9 

6.481 

22 

18  34  34.16 

9^749 

24  15  59.6 

0.950 

22 

20  37  27.46 

££050 

21  56    0.7 

6.694 

23 

18  37    8.69 

9J761 

24  16  51.7 

0.787 

23 

20  39  57.65 

9*013 

21  49  19.0 

6.766 

24 

18  39  43.29 

9*779 

S.24  17  34.1 

0.695 

24 

20  42  27.62 

9.4976 

S.21  42  28.8 

__«•*» 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION 

Hoot. 

Bight  A«oanBlon. 

Dfftfor  , 
1  Minute. 

Declination, 

Biff,  for 

1  Min  iih- 

Hour. 

Rigb  t  Awwiuiau . 

DHL  for 
1  Mid  ate. 

IWliutttion. 

DUE  for 

I  Minute. 

SI 

7KDA1 

r  is. 

TUESDAY  15. 

h       ID         ■ 

1 

0      t      a 

_ 

h    m     i 

I 

S.13  51     Ll 

it 

0 

20  42  27.e2 

3.4976 

S.21  42  28.8 

6.906 

0 

22  37  15.25 

2.98 19 

19.320 

1 

20  44  57,36 

2.4937 

21  35  30,1 

7.048 

I 

22  39  31.99 

2.2768 

13  38  49.2 

13.396 

a 

20  47  26*86 

2.4897 

21  28  23.0 

7.1ff7 

2 

22  41  48.47 

3.3734 

13  2*5  29.2 

13.370 

3 

20  49  56.  12 

3,4857 

21  21     7,6 

7.3535 

S 

22  44    4.68 

3.3660 

13  14     4.8 

13,443 

4 

20  52  25J4 

2.4S17 

21    13  44.0 

7.463 

4 

22  46  20.63 

3.3637 

13     J  36.0 

13.516 

5 

20  54  53.92 

3. 4776 

21     6  12.2 

7.597 

5 

22  48  36.83 

3.3595 

12  49    2.9 

13.587 

6 

20  57  22,45 

a.  4734 

20  58  32.3 

7.73a 

6 

22  50  5IJ7 

9.9553 

12  m  25.6 

13.656 

7 

20  59  50.73 

3.4693 

30  50  44.4 

7.666 

7 

22  53    6M 

9.2511 

12  23  44.2 

13.733 

8 

21     2  18,76 

feflBH 

20  42  48.4 

7.999 

8 

22  55  21.90 

%sm 

12  10  58.8 

13.783 

9 

21     4  46.53 

3.  1607 

20  34  44.5 

6.131 

9 

22  57  36.58 

9.3427 

11  58    9.5 

13.854 

10 

21     7  14.04 

3,4563 

20  2ti  32.7 

8,261 

10 

22  59  51,02 

2.ZiM 

II  45  \\\;.\ 

12,917 

11 

31     9  4L29 

MMI 

20  18  13.2 

B.3G9 

11 

23    2    5.21 

3.3345 

11  32  19.4 

12.678 

12 

21    12    8.28 

3, 4  470 

20    9  46.0 

8.M7 

12 

23    4  19,!d 

8.3305 

II   19  18,9 

13.038 

13 

21    14  35*00 

3.443  L 

20     \   JL2 

8.643 

13 

23    6  32.67 

2.2366 

11     6  14.8 

13.097 

14 

21    17     1A5 

9.4387 

19  52  28.8 

8.769 

14 

23    8  46.35 

3.2337 

JO  53     7,2 

IftOffl 

15 

21    19  27,64 

3,434^ 

19  43  38.9 

&£93 

15 

23  10  59.59 

3.318* 

10  39  56.2 

13.311 

16 

21  21  53.56 

9.4896 

19  34  41.6 

9.016 

16 

23  13  12.60 

9.9149 

10  26  41.9 

13.965 

17 

21  24  19.20 

9.4250 

19  25  37.0 

9.137 

17 

23  15  25.38 

9.2111 

10  13  24.4 

13.318 

18 

21  26  44.56 

3.4904 

19  16  25.1 

9.257 

18 

23  17  37.94 

2.2074 

10    0    3.7 

13.370 

19 

21  29    9.65 

8.4158 

19    7    6.1 

9.376 

19 

23  19  50.27 

2.9037 

9  46  40.0 

13.419 

20 

21  31  34.46 

9.4113 

18  57  40.0 

9.494 

20 

'23  22    2.38 

9.2001 

9  33  13.4 

13.467 

21 

21  33  59.00 

9.4067 

18  48    6.8 

9.611 

21 

23  24  14.28 

9.1965 

9  19  43.9 

13.515 

22 

21  36  23.26 

9.4090 

18  38  26.7 

9.725 

22 

23  26  25.96 

9.1929 

9    6  11.6 

13.561 

23 

21  38  47.24 
M< 

9.3979 

3NDA1 

S.18  28  39.8 
I  14. 

9.838 

23 

23  28  37.43 
WEE 

9.1894 

>NESD 

S.  8  52  36.6 
AY  16. 

13.604 

0 

21  41  10.93 

9.3995 

S.18  18  46.1 

9.951 

0 

23  30  48.69 

9.1860 

S.  8  38  59.1 

13.646 

1 

21  43  34.34 

2.3878 

18    8  45.7 

10.069 

1 

23  32  59.75 

9.1896 

8  25  19.1 

13.687 

2 

21  45  57.47 

9.3839 

17  58  38.7 

10.171 

2 

23  35  10.60 

9.1799 

8  11  36.6 

13.798 

3 

21  48  20.32 

9.3785 

17  48  25.2 

10.279 

3 

23  37  21.25 

9.1759 

7  57  51.7 

13.767 

4 

21  50  42.89 

9^737 

17  38    5.2 

10.386 

4 

23  39  31.71 

9.1797 

7  44    4.6 

13.803 

5 

21  53    5.17 

9^690 

17  27  38.9 

10.490 

5 

23  41  41.97 

9.1694 

7  30  15.3 

13.839 

6 

21  55  27.17 

9.3643 

17  17    6.4 

10.593 

6 

23  43  52.04 

9.1669 

7  16  23.9 

13.873 

7 

21  57  48.89 

9.3596 

17    6  27.7 

10.696 

7 

23  46     1.92 

2.1639 

7    2  30.5 

13.906 

8 

22    0  10.32 

9.3548 

16  55  42.8 

10.798 

8 

23  48  11.62 

9.1602 

6  48  35.2 

13.937 

9 

22    2  31.47 

9.3501 

16  44  51.9 

10.898 

9 

23  50  21.14 

9.1579 

6  34  38.1 

13.967 

10 

22    4  52.34 

9^454 

16  33  55.1 

10.996 

10 

23  52  30.49 

9.1544 

6  20  39.2 

13.995 

11 

22    7  12.92 

9.3407 

16  22  52.4 

11.093 

11 

23  54  39.67 

2.1516 

6    6  38.7 

14.031 

12 

22    9  33.22 

9.3360 

16  11  44.0 

11.188 

12 

23  56  48.68 

2.1488 

5  52  36.7 

14.046 

13 

22  11  53.24 

2.3313 

16    0  29.9 

11.282 

13 

23  58  57.52 

9.1460 

5  38  33.2 

14.071 

14 

22  14  12.98 

2.3967 

15  49  10.2 

11.374 

14 

0     1     6.20 

9.1439 

5  24  28.2 

14.094 

15 

22  16  32.44 

9.3291 

15  37  45.0 

11.465 

15 

0    3  14.71 

9.1405 

5  10  21.9 

14.115 

16 

22  18  51.63 

9.3175 

15  26  14.4 

11.555 

16 

0    5  23.06 

9.1379 

4  56  14.4 

14.135 

17 

22  21  10.54 

9.3198 

15  14  38.4 

11.643 

17 

0    7  31.26 

9.1355 

4  42    5.7 

14.153 

18 

22  23  29.17 

2.3085 

15    2  57.2 

11.730 

18 

0    9  39.32 

9.1331 

4  27  56.0 

14.170 

19 

22  25  47.53 

9.3037 

14  51   10.8 

11.815 

19 

0  11  47.23 

9.1306 

4  13  45.3 

14.186 

20 

22  28    5.62 

2.2992 

14  39  19.4 

11.898 

20 

0  13  54.99 

2.1282 

3  59  33.7 

14.201 

21 

22  30  23.43 

2.2946 

14  27  23.0 

11.981 

21 

0  16    2.61 

2.1259 

3  45  21.2 

14.214 

22 

22  32  40.97 

2.2901 

14  15  21.7 

12.062 

22 

0  18  10.10 

2.1937 

3  31     8.0 

14.295 

23 

22  34  58.24 

2.9857 

14    3  15.6 

12.142 

23 

0  20  17.46 

2.1215 

3  16  54.2 

14.335 

24 

22  37  15.25 

9.9812 

S.  13  51     4.7 

12.220 

24 

0  22  24.68 

2.1193 

S.  3    2  39.8 

14.244 

64 


APRIL,   1890. 


IX 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoenaiofl. 

Difffor 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

Hoar. 

Bight  Ascension. 

Difffor 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

THURSDAY  17. 

SATURDAY  19. 

h     m      8 

8 

O          1         If 

// 

b    m     s 

8 

O          1         II 

// 

0 

0  22  24.68 

9.1193 

S.  3    2  39.8 

14.944 

0 

2    2  45.97 

9.0896 

N.  8    6  35.3 

13.167 

1 

0  24  31.78 

9.1173 

2  48  24.9 

14.959 

1 

2    4  50.94 

2.0830 

8  19  43.8 

13.116 

2 

0  26  38.76 

9.1153 

2  34    9.6 

14.958 

2 

2    6  55.93 

9.0834 

8  32  49.2 

13.064 

3 

0  28  45.62 

9.1134 

2  19  54.0 

14.983 

3 

2    9    0.95 

9.0839 

8  45  51.5 

13.011 

4 

0  30  52.37 

2.1115 

2    5  38.1 

14.967 

4 

2  11    6.00 

9.0845 

8  58  50.5 

19.966 

5 

0  32  59.00 

9.1096 

1  51  22.0 

14.968 

5 

2  13  11.09 

94851 

9  11  46.2 

19.901 

6 

0  35    5.52 

9.1078 

1  37    5.9 

14.968 

6 

2  15  16.22 

9.0858 

9  24  38.6 

19.844 

7 

0  37  11.94 

2.1069 

1  $*  49.8 

14.968 

7 

2  17  21.39 

9.0866 

9  37  27.5 

19.786 

8 

0  39  18.26 

9.1046 

I     8  33.7 

14.967 

8 

2  19  26.61 

9.0673 

9  50  12.9 

19.797 

9 

0  41  24.49 

9.1030 

0  54  17.7 
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4.965 

3 

9  50  38.05 

9.0046 

17  44  58.0 

8.781 

4 

8  13  44.38 

2.1199 

22  58  32.6 

4.371 

4 

9  52  38.26 

9.0094 

17  36    8.7 

8.662  J 

5 

8  15  51.50 

9.1174 

22  54    7.1 

4.477 

5 

9  54  38.34 

9.0003 

17  27  14.6 

8.942  i 

6 

8  17  58.47 

9.1150 

22  49  35.3 

4.582 

6 

9  56  38.30 

1.9989 

17  18  15.7 

9.021 

7 

8  20    5.30 

9.1196 

22  44  57.3 

4.686 

7 

9  58  38.13 

1.9961 

17     9  12.1 

9.100 

.    8 

8  22  11.99 

3.1109 

22  40  13.0 

4.790 

8 

10    0  37.83 

1.9939 

17     0    3.7 

9.179 

9 

8  24  18.53 

2.1077 

22  35  22.5 

4.893 

9 

10    2  37.40 

1.9918 

16  50  50.6 

9.257 

10 

8  26  24.92 

2.1053 

22  30  25.8 

4.996 

10 

10    4  36.85 

1.9897 

16  41  32.9 

9.334 

11 

8  28  31.17 

2.1029 

22  25  22.9 

5.099 

11 

10    6  36.17 

1.9877 

16  32  10.5 

9.411 

12 

8  30  37.27 

2.1004 

22  20  13.9 

5.201 

12 

10    8  35.37 

1.9857 

16  22  43.5 

9.487 

13 

8  32  43.22 

2.0979 

22  14  58.8 

5.302 

13 

10  10  34.45 

1.9838 

16  13  12.0 

9.569 

14 

8  34  49.02 

2.0954 

22    9  37.6 

5.404 

14 

10  12  a3.42 

1.9819 

16    3  36.0 

9.638 

15 

8  36  54.67 

2.0929 

22    4  10.3 

5.505 

15 

10  14  32.28 

1.9801 

15  53  55.4 

9.713 

16 

8  39    0.17 

2.0904 

21  58  37.0 

5.605 

16 

10  16  31.03 

1.9789 

15  44  10.4 

9.787 

17 

8  41     5.52 

2.0879 

21  52  57.7 

5.704 

17 

10  18  *9.67 

1.9764 

15  34  21.0 

9.860 

18 

8  43  10.72 

9.0854 

21  47  12.5 

5.803 

18 

10  20  28.20 

1.9747 

15  24  27.2 

9.933 

19 

8  45  15.77 

2.0898 

21  41  21.3 

5.902 

19 

10  22  26.63 

1.9799 

15  14  29.0 

10.006 

20 

8  47  20.66 

2.0802 

21  35  24.2 

6.000 

20 

10  24  24.95 

1.9711 

15     4  26.5 

10.077 

21 

8  49  25.40 

2.0777 

21  29  21.3 

6.098 

21 

10  26  23.16 

1.9694 

14  54   19.8 

10.147 

22 

8  51  29.99 

2.0752 

21  23  12.5 

6.195 

22 

10  28  21.27 

J  .9678 

14  44     8.9 

10.217 

23 

8  53  34.43 

2.0727 

21  16  57.9 

6.291 

23 

10  30  19.29 

1.9662 

14  33  53.8 

10.287 

24 

8  55  38.72 

9.0709 

N.21   10  37.6 

6.387 

24 

10  32  17.21 

1.9646 

N.I4  23  34.5 

10.356  ! 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  KIGHT  ASCEN810N  AND  DECLINATION. 


Hoar. 


Bight  Ascension. 


Diff  for 
1  Minute. 


Decliualion, 


Diff.  for 
1  Minute. 


Hoar. 


I 


Rr.gbt  Ascension. 


DilC  for 
1  Minate. 


Declination. 


Diff.  ior 
1  Minute. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


TUESDAY  29. 


h  m 

10  32 
10  34 
10  36 
10  38 
10  40 
10  42 
10  44 
10  46 
10  47 
10  40 
10  51 
10  53 
10  55 
10  57 
10  59 


11 
II 
11 
II 
II 
11 
11 
II 
II 


8 

8             I 

17.21 

1.9640 

15.04 

1.9631 

12.78 

1.9615 

10.42 

1.9600 

7.98 

1.9586 

5.46 

1.9573 

2.86 

1.9560 

0.18 

1.9547 

57.42 

1.9534 

54.59 

J. 9599 

51.68 

1.9510 

48.71 

1.9499 

45.67 

1.9488 

42.57 

1.9478 

39.41 

1.9468 

36.18 

1.9458 

32.90 

1.9449 

29.57 

1.9441 

2619 

1.9433 

22.76 

1.9425 

19.29 

1.9418 

15.78 

1.9419 

12.23 

1.9405 

8.64 

14)399 

N.I4 
14 
14 
13 
13 
13 
13 
13 
12 
12 
12 
12 
12 
12 
11 

II 

II 
10 
10 
10 
10 
N.10 


23  34.5 

13  J  1.1 

2  43.6 
52  12.0 
41  36.4 

30  56.8 
20  13.3 

9  25.9 
58  34.6 
47  39.5 
36  40.6 
25  38.0 

14  31.6 

3  21.5 
52  7.8 
40  50.6 
29  29.8 
18    5.4 

6  37.5 
55  6.2 
43  31.5 

31  53.4 
20  12.0 

8  27.4 


WEDNESDAY  30. 


0 

11  19    5.02 

1.9394 

1 

11  21     1.37 

1.9390 

2 

11  22  57.70 

1.9386 

3 

11  24  54.00 

1.9389 

4 

11  26  50.28 

1.9378 

5 

11  28  46.54 

1.9376 

6 

11  30  42.79 

1.9374 

7 

11  32  39.03 

1.9379 

8 

11  34  35.26 

1.9371 

9 

11  36  31.48 

.  1.9370 

10 

11  38  27.70 

1.9371 

11 

11  40  23.93 

1.9379 

12 

11  42  20.16 

1.9373 

13 

11  44  16.40 

1.9374 

14 

11  46  12.65 

1.9376 

15 

11  48    8.91 

1.9378 

16 

11  50    5.19 

1.9389 

17 

11  52    1.50 

1.9387 

18 

11  53  57.&3 

1.9391 

19 

11  55  54.19 

1.9396 

*) 

11  57  50.58 

1.9401 

21 

11  59  47.00 

1.9407 

tt 

12     1  43.46 

1.9414 

23 

12    3  39.97 

1.9499 

24 

12    5  36.52 

1.9429 

N. 


N. 


9  56  39.5 
9  44  48.4 
9  32  54.2 
9  20  56.8 
9  8  56.3 
8  56  52.8 
8  44  46.3 
8  32  36.8 
8  20  24.4 
8  8  9.2 
55  51.2 
43  30.4 
31  6.9 
18  40.7 
6  11.8 
53  40.3 
41  6.3 
28  29.8 
15  50.8 
3  9.4 
5  50  25.6 
5  37  39.5 
5  24  51.1 
5  12  0.5 
4  59  7.7 


7 
7 

7 
7 
7 
6 
6 
6 
6 
6 


THURSDAY,  MAY  1. 


0.J56 
0.424 
0.492 
10.560 
0.627 
0.692 
0.757 
0.892 
0.887 
0.950 
1.013 
1.675 
1.137 
1.198 
1.258 
1.317 
1.377 
1.436 
1.493 
1.5s* 

1.607 
1.662 
1.7J7 
1.771 


1.878 
1.930 
1.982 
2.033 
2.083 
9.133 
12.189 
12.230 
2.977 
2.323 
2.369 
9.414 
9.459 
19.503 
2.546 
2^88 


h    m      s      j 
12    5  36.52 


8  I 

1.9429  |N. 


4  59     7.7        12.898 


2.670 
9.710 
2.749 
2.787 
12.P95 
2.869 
2.898 


PHASES  OF  THE  MOOK 


O  Full  Moon 
C    Laat  Quarter . 
#  New  Mooir 
2)  First  Quarter 


.April 


h 
21 


d 
4 

11     22 

18    20 
26    16 


24.5 

53.2 

5.6 

51.5 


<C   Perigee . 
C   Apogee. 


d       h 
.April    13      5.2 
...    26      6.0 
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XHL 


GKEEtfWICH  MEAK  TIME. 

LUNAtt  DISTANCES. 

*i 

P.L. 

Y.L.. 

P.  L. 

P.L. 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

Vlb. 

of 

D5> 

of 

i* 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

Aldnharmi 

W. 

78  42  22 

9975 

80  13    6 

MM 

Q           t         ft 

81  44     1 

9B57 

O           in 

63  15    8 

9948 

Pollux 

W. 

34  89  32 

3(507 

m    9  36 

3994 

37  39  56 

3984 

39  10  29 

9973 

8  pica 

E, 

56  11    17 

3008 

54  41    14 

3000 

53  11     2 

3994 

51  40  42 

MB 

Ant**  re  h 

E. 

103    3  49 

MP] 

100  33  25 

0983 

1K>    2  51 

S»73 

97  32    5 

3964 

Mars 

E. 

104    0  23 

3050 

102  31   12 

3040 

101     1  48 

3030 

90  32  13 

dm 

2 

Aldetmran 

W. 

90  53  43 

Mil 

J»2  26    5 

3887 

93  58  40 

2878 

95  31  29 

3*67 

Pollux 

w, 

46  46  57 

m* 

48  18  58 

9901 

49  51  15 

3890 

51  23  47 

9878  1 

Spicn 

E. 

44    B  38 

mm 

42  l^  22 

3943 

41     3  58 

9936 

39  32  25 

3930 

A  n  tii  its 

E. 

89  55    6 

Mil 

88  33    5 

3903 

86  50  50 

3893 

85  18  21 

3883  , 

Mars 

E. 

98    i    5 

3967 

90  30  11 

3958 

88  59    4 

9945 

87  27  42 

3934 

3 

Aide  or  ran 

W, 

103  h)   4 

36  L0 

104  53  18 

3800 

106  27  46 

S788 

108    2  29 

S7TS 

Pollux 

W. 

59  10  (6 

38  L9 

ISO  44   18 

3807 

62  18  37 

3794 

63  53  19 

9783 

Regul  lib 

w. 

93  17  48 

5859 

24  50  54 

3845 

26  24  23 

3837 

27  58   15 

381 1 

5  pica 

E. 

31  52  59 

Mil 

30  20  54 

3909 

28  48  47 

3920 

27  16  41 

9913 

An  tares 

E. 

77  32  28 

3P96 

75  58  34 

3816 

74  24  27 

3805 

72  50     6 

3704 

Mars 

K. 

71>  47  13 

$875 

78  J  4  23 

3863 

76  41    J7 

y*M 

75    7  55 

S8GB 

;  4 

Pollux 

W, 

7J  40  58 

3734 

73  26    6 

3713 

75    9  29 

3700 

76  39     8 

3690 

Saturn 

W\ 

m  29  32 

3708 

38     6     1 

3695 

39  42  46 

3883 

41   19  47 

S67& 

Re^ulus 

w. 

35  52  38 

3733 

37  28  27 

3794 

39     4  33 

3711 

40  40  57 

m 

AntnreH 

E  . 

64  54  44 

9740 

03  18  57 

3730 

61  42  56 

3730 

60    6  42 

9710 

Mars 

E. 

67  17  15 

3779 

65  42  20 

3767 

64    7  10 

9757 

62  31   44 

3745 

5 

Pollux 

w. 

84  46    5 

3434 

m  24   13 

3694 

88     2  35 

3613 

89  41    12 

3603 

Saturn 

w, 

49  28  45 

3616 

51     7  18 

3605 

52  46    6 

3534 

54  25     8 

3584 

Kegiilus 

w. 

48  47    ft 

363£ 

50  25    8 

3637 

52    3  25 

3626 

53  41  57 

$005 

An  to  res 

E. 

52    9  15 

sees 

50  24  44 

3653 

48  47     2 

3645 

47    9    9 

9037 

Mars 

E. 

54  30  45 

3086 

52  53  47 

3675 

51   16  36 

3664 

49  39    9 

9653 

a  Aquilae 

E, 

99    9    9 

;u:,r> 

97  46    2 

3341 

96  m  37 

3335 

94  58  55 

3311 

i    6 

Polhtx 

W, 

97  57  39 

3554 

m  37  37 

3545 

101   17  47 

3537 

102  58    9 

15*7 

1 

Saturn 

W. 

62  43  51 

3534 

61  24  JG 

3535 

G6    4  54 

9516 

67  45  44 

9507 

Re^ulus 

W. 

61  58  17 

9554 

63  38  IS 

3544 

<;.->   is  <_>,; 

3534 

m  58  50 

95S& 

An  tn  res 

E. 

38  57  15 

36116 

37   18  29 

2603 

35  39  37 

3598 

34    0  40 

35#T 

MARfl 

E. 

41  28  22 

0603 

39  49  31 

3593 

38  10  96 

35P3 

36  31     9 

#74 

a  Aquilre 

E. 

87  56  49 

3360 

86  31  51 

3-354 

85    6  45 

3349 

83  41  32 

3944 

JrrpiTER 

E, 

97  35  38 

3595 

95  56  36 

3586 

94  17  22 

3575 

92  37  55 

3560 

7 

Saturn 

W, 

76  ia  i 

3460 

77  55     2 

345R 

79  37  J 5 

3450 

81   19  38 

9443 

Regulus 

W. 

75  S3  58 

3483 

77    5  35 

3475 

78  47  23 

9467 

80  29  21 

«4& 

Mars 

E. 

28  If  35 

MSI 

26  31     5 

SWl 

24  50  93 

3515 

23    9  31 

9507 

a  Aquilce 

E. 

76  34  51 

Mtf 

75     9  35 

3350 

73  44  23 

331,0 

72  19  20 

3964 

JiPiTiR 

E. 

84   17  38 

mm 

B2  37    0 

2M7 

80  56  11 

3503 

79  15  11 

3503 

8 

Saturn 

W. 

89  54    6 

3469 

91  37  27 

3403 

93  20  57 

3397 

95     4  36 

9991 

; 

Regulne 

w. 

89     1  48 

3436 

90  44  45 

3430 

92  27  52 

3414 

94   11     7 

am 

Spiea 

w. 

35  18  59 

3499 

37    0  14 

3486 

38  41  47 

3474 

40  23  36 

3464 

ft.  Aqullffi 

E, 

65  17     9 

3334 

63  53  37 

£{50 

63  30  31 

&BI 

61     7  S3 

3411 

Jupiter 

E. 

70  47  42 

mm 

69     5  44 

3463 

67  23  37 

3456 

65  41  22 

9450 

1 

Fomalhaut 

E, 

95  29  50 

3598 

93  50  53 

9593 

92  11  47 

3565 

90  32  32 

957» 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

♦ 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Diff. 

XV* 

of 
Diff. 

xvm*. 

of 
Diit 

XXIh. 

of 
Diff. 

1 

Aldebaran 

W. 

Q         1       U 

84  46  26 

2838 

o        *      // 

86  17  56 

2928 

87  49  39 

2919 

O           1       II 

89  21  35 

2908 

Pollux 

W. 

40  41  17 

8960 

42  12  20 

2949 

43  4*  37 

2936 

45  15  10 

2925 

Spica 

E. 

50  10  11 

2979 

48  39  32 

2971 

47    8  43 

2964 

45  37  45 

2957 

An  tares 

E. 

96    1    6 

2954 

94  29  56 

2944 

92  59  32 

2934 

91  26  56 

2923 

Mars 

E. 

98    2  25 

3010 

96  32  25 

3000 

95    2  11 

2989 

93  31  45 

2978 

2 

Aldebaran 

W. 

97    4  32 

2856 

98  37  48 

2844 

100  11  19 

9833 

101  45    4 

2821 

Pollux 

W. 

52  56  34 

2e67 

54  29  36 

2854 

56    2  54 

2842 

57  36  27 

2830 

Spica 

E. 

38    0  44 

2924 

36  28  56 

2919 

34  57    2 

29)5 

33  25    2 

2912 

Autares 

E. 

83  45  38 

2871 

82  12  42 

2861 

80  39  31 

2850 

79    6    6 

2838 

Mars 

E. 

85  56    6 

2922 

84  24  15 

2911 

82  52    9 

2899 

81  19  49 

2887 

3 

Aldebaran 

W. 

109  37  26 

2765 

111  12  39 

2755 

1 12  48    6 

2743 

114  23  48 

2733 

Pollux 

W. 

65  28    2 

2771 

67    3    8 

2759 

68  38  29 

2747 

70  14    6 

2736 

Regulus 
Spica 

W. 

29  32  28 

2795 

31    7    2 

2781 

32  41  55 

2765 

34  17    8 

9759 

E. 

25  44  41 

2923 

24  12  50 

2932 

22  41  12 

2946 

21     9  52 

2965 

Axi  tares 

E. 

71  15  30 

2782 

69  40  39 

2772 

68    5  35 

2762 

66  30  16 

2751 

Mars 

E. 

73  34  18 

2827 

72    0  26 

2615 

70  26  18 

2803 

68  51  54 

2791 

4 

Pollux 

W. 

78  16    1 

2678 

79  53  10 

2667 

81  30  34 

2657 

83    8  12 

2645 

Saturn 

W. 

42  57    4 

2660 

44  34  37 

2649 

46  12  24 

2638 

47  50  27 

2627 

Regulus 

W. 

42  17  38 

2686 

43  54  36 

2674 

45  31  50 

2662 

47    9  20 

2650 

Antares 

E.. 

58  30  15 

2699 

56  53  34 

2689 

55  16  40 

2681 

53  39  34 

2671 

Mars 

E. 

60  56    3 

2732 

59  20    6 

2720 

57  43  54 

2709 

56    7  27 

9698 

5 

Pollux 

W. 

91  20    2 

2593 

92  59    6 

2583 

94  38  24 

2574 

96  17  55 

2564 

Saturn 

W. 

56    4  25 

2574 

57  43  56 

2564 

59  23  40 

2554 

61    3  39 

2544 

Regulus 

W. 

55  20  44 

2595 

56  59  46 

2584 

58  39    2 

2574 

60  18  33 

2564 

Antares 

E. 

45  31     5 

2629 

43  52  50 

2624 

42  14  27 

2617 

40  35  55 

2611 

Mars 

E. 

48    1  28 

2643 

46  23  32 

2633 

44  45  23 

2623 

43    6  59 

2613 

a  Aquilffl 

E. 

93  34  56 

3299 

92  10  43 

3288 

90  46  16 

3277 

89  21  38 

3268 

6 

Pollux 

W. 

104  38  44 

2519 

106  19  30 

2511 

108    0  28 

2503 

109  41  37 

2405 

Saturn 

W. 

69  26  48 

2498 

71    8    4 

2490 

72  49  31 

2482 

74  31  10 

2474 

Regulus 

W. 

68  39  27 

2516 

70  20  17 

2507 

72    1   18 

2499 

73  42  32 

2491 

Antares 

E. 

32  21  41 

2597 

30  42  43 

2598 

29    3  45 

2600 

27  24  49 

9605 

Mars 

E. 

34  51  39 

2565 

33  11  56 

2556 

31  32    1 

2547 

29  51  54 

2539 

a  Aquilee 

E. 

82  16  15 

3241 

80  50  55 

3240 

79  25  33 

3240 

78    0  11 

3241 

Jupiter 

E. 

90  58  16 

2557 

89  18  24 

2550 

87  38  21 

2541 

85  58    5 

2533 

7 

Saturn 

W. 

83    2  12 

2435 

84  44  50 

2428 

86  27  50 

2421 

88  10  53 

2414 

Regulus 

W. 

82  11  31 

2453 

83  53  50 

2445 

85  36  20 

2436 

87  18  59 

2432 

Mars 

E. 

21  28  28 

2500 

19  47  15 

2493 

18    5  52 

2486 

16  24  20 

2479 

a  Aquilee 

E. 

70  54  25 

3274 

69  29  43 

3285 

68    5  14 

3299 

66  41    2 

3316 

Jupiter 

E. 

77  34    1 

2497 

75  52  40 

2490 

74  11  10 

2482 

72  29  30 

2475 

8 

Saturn 

W. 

96  48  23 

2386 

98  32  18 

2380 

100  16  21 

2375 

102    0  31 

2370 

Regulus 
Spica 

W. 

95  54  30 

2402 

97  38    2 

2396 

99  21  41 

2391 

101    5  27 

2386 

W. 

42    5  39 

2453 

43  47  57 

2444 

45  30  29 

2436 

47  13  12 

2428 

a  Aquito 

E. 

59  45  45 

3442 

58  24  12 

3474 

57    3  19 

3513 

55  43    9 

3559 

Jupiter 

E. 

63  58  58 

2444 

62  16  26 

2439 

60  33  47 

9434 

58  51     1 

9429 

Fomalhaut 

E. 

88  53    8 

2574 

87  13  37 

2568 

85  33  59 

2564 

83  54  15 

9560 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

o 

Name  and  Direction 

Noon. 

P.L. 
of 

HP*- 

P.L. 
of 

VP>. 

P.L. 
of 

DT> 

P.L. 
of 

f 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

9 

Saturn 

W. 

103  44  49 

9365 

O          1        It 

105  29  14 

9360 

107  13  45 

9355 

108  58  22 

9351 

Regiilus 
Spica 

W. 

102  49  21 

9381 

104  33  22 

9376 

106  17  30 

9371 

108     1  44 

9367 

w. 

48  56    7 

9490 

50  39  13 

9419 

52  22  30 

9405 

54    5  56 

9399 

Jupiter 

E. 

57    8    7 

9494 

55  25    7 

9419 

53  42    0 

9414 

51  58  47 

9410 

Fomalhaiit 

E. 

82  14  25 

9557 

80  34  31 

9553 

78  54  32 

9559 

77  14  31 

9548 

Sun 

E. 

128  25  48 

9713 

126  49  25 

9706 

125  12  53 

9700 

123  36  13 

9894 

10 

Spica 

W. 

62  45  17 

9379 

64  29  32 

9367 

66  13  54 

9369 

67  58  23 

9350 

Jupiter 

E. 

43  21  16 

9393 

41  37  32 

9390 

39  53  43 

9387 

38    9  50 

9385 

Fomalhaut 

E. 

68  53  56 

9550 

67  13  51 

9553 

65  &3  48 

9556 

63  53  48 

9558 

a  Pegnsi 

E. 

87    3    5 

9746 

85  27  27 

9744 

83  51  46 

9744 

82  16    5 

9744 

Suit 

E. 

115  31     7 

9669 

113  53  45 

9665 

112  16  18 

9660 

1 10  38  45 

9656 

11 

Spica 

W. 

76  42  11 

9340 

78  27  13 

9337 

80  12  18 

9334 

81  57  28 

9331 

An  tares 

W. 

30  57  36 

9400 

32  41   11 

9388 

34  25    3 

9379 

36    9    7 

9370 

Mars 

W. 

26  41  35 

9354 

28  26  16 

9350 

30  11     1 

9347 

31  55  52 

9344 

Jupiter 

E. 

29  29  49 

9380 

27  45  46 

9381 

26    1  43 

9383 

24  17  40 

9365 

Fomalhaut 

E. 

55  35  24 

9587 

53  56  11 

9598 

*  52  17  14 

9609 

50  38  32 

9893 

a  Pegnsi 

E. 

74  18    5 

9759 

72  42  43 

9765 

71     7  29 

9771 

69  32  24 

9780 

Sun 

E. 

102  29  40 

9639 

100  51  37 

9635 

99  13  30 

9639 

97  35  18 

9899 

12 

Spica 

W. 

90  44  13 

9390 

92  29  43 

9318 

94  15  15 

9316 

96    0  50 

9315 

Antares 

W. 

44  52  12 

9339 

46  37  14 

9334 

48  22  22 

9330 

50    7  37 

9396 

Mars 

W. 

40  41     5 

9339 

42  26  18 

9399 

44  11  35 

9397 

45  56  55 

9395 

aPegasi 

E. 

61  40  21 

9844 

60    6  51 

9863 

58  33  45 

9883 

57     1     5 

9906 

Sun 

E. 

89  23  25 

9617 

87  44  53 

9615 

86    6  19 

9813 

84  27  42 

9811 

13 

Spica 

W. 

104  49    7 

93(9 

106  34  49 

9319 

108  20  31 

9319 

110    6  13 

9313 

Antares 

W. 

58  55    0 

9314 

60  40  39 

9319 

62  26  21 

9310 

64  12    G 

9309 

Mars 

W. 

54  44  15 

9317 

56  29  49 

9316 

58  15  26 

9315 

60     1     3 

9314 

a  Pegasi 

E. 

49  26  15 

3068 

47  57  27 

3113 

46  29  34 

3163 

45    2  41 

3390 

Sun 

E. 

76  14    7 

9606 

74  35  20 

9605 

72  56  33 

9605 

71  17  45 

9804 

14 

Antares 

W. 

73     1     7 

9307 

74  46  56 

9308 

76  32  45 

9308 

78  18  33 

9309 

Mars 

W. 

68  49  21 

9313 

70  35     1 

9314 

72  20  41 

9315 

74    6  19 

9316 

Sun 

E. 

63    3  45 

9607 

61  25    0 

9608 

59  46  17 

9610 

58    7  36 

9819 

15 

Antares 

W. 

87    7    6 

9317 

88  52  41 

9390 

90  38  11 

9393 

92  23  37 

9396 

Mars 

W. 

82  54    8 

9399 

84  39  35 

9394 

86  24  58 

9398 

88  10  18 

9399 

a  Aquilee 

W. 

48  10  16 

3795 

49  25  23 

3716 

50  41  53 

3645 

51  59  38 

3589 

Sun 

E. 

49  54  56 

9696 

48  16  37 

9630 

46  38  23 

9634 

45    0  14 

9839 

16 

Antares 

W. 

101     9  26 

9347 

102  54  17 

9359 

104  39    0 

9358 

106  23  34 

9384 

a  Aquil® 

W. 

58  42  56 

3361 

60    5  54 

3331 

61  29  29 

3303 

62  53  37 

3977 

Sun 

E. 

36  51  22 

9871 

35  14    3 

9678 

33  36  53 

9688 

31  59  57 

9897 

20 

Sun 

W. 

14  43  53 

3197 

16  11  30 

3113 

17  39  25 

3107 

19    7  27 

3105 

Pollux 

E. 

67  36  48 

9635 

65  58  41 

9648 

64  20  52 

9669 

62  43  21 

9875 

Saturn 

E. 

102  26  47 

9691 

100  48  21 

9635 

99  10  12 

9648 

97  32  21 

986J 

Regiilus 

E. 

103  36    4 

9639 

101  57  53 

S644 

100  19  58 

9657 

98  42  21 

9670 

21 

Sun 

W. 

26  27  24 

3195 

27  55    3 

3134 

29  22  31 

3145 

30  49  47 

3154 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

• 

Name  and  Direction 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

xvmo. 

P.L. 
of 

XXIb. 

P.L. 
of 

OX  vrUJOCb. 

Diff. 

Diff. 

Diff. 

Diff 

9 

Saturn 

W. 

O         1         II 

110  43    7 

9347 

O           /       // 

112  27  57 

9343 

Ill  12  53 

2339 

O          1         II 

115  57  54 

2336 

Regulus 

W. 

109  46    4 

2364 

111  30  30 

9360 

113  15    2 

2356 

114  59  39 

2359 

Spicn 

w. 

55  49  32 

9393 

57  .S3  16 

9388 

59  17    8 

9381 

61     1     9 

2377 

Jupiter 

E. 

50  15  27 

9407 

48  32    2 

9403 

46  48  32 

9399 

45    4  57 

2396 

Fomnlhaut 

E. 

75  34  25 

2546 

73  14  19 

9547 

72  14  11 

9547 

70  34    3 

2547 

Son 

E. 

121  59  26 

9669 

120  22  32 

9683 

118  45  30 

9679 

117    8  22 

2674 

10 

Spicn 

W. 

69  42  57 

9354 

71  27  38 

9350 

73  12  24 

2347 

74  57  15 

2344 

Jupiter 

E. 

36  25  55 

9383 

34  41  56 

2381 

32  57  56 

2380 

31  13  53 

2380 

Fomnlhaut 

E. 

62  13  52 

9561 

60  34    3 

9565 

58  54  20 

2572 

57  14  47 

2579 

a  Pegasi 

E. 

80  40  24 

9743 

79    4  44 

2747 

77  29    7 

9749 

75  53  33 

2754 

Sun 

E. 

109    1    6 

9659 

107  23  22 

9648 

105  45  33 

9645 

104    7  39 

9642 

11 

Spica 

W. 

83  42  42 

9398 

85  28    0 

9396 

87  13  21 

9394 

88  58  45 

2322 

Aotares 

W. 

37  53  24 

9363 

39  37  52 

9356 

41  22  30 

2350 

43    7  17 

2344 

Mars 

W. 

33  40  46 

9341 

35  25  45 

9338 

37  10  48 

2336 

38  55  54 

2334 

Jupiter 

E. 

22  33  41 

9388 

20  49  49 

9394 

19    6    6 

2403 

17  22  36 

2409 

Fomnlhaut 

E. 

49    0    9 

9638 

47  22    6 

2655 

45  44  26 

2676 

44    7  14 

2699 

a  Pegasi 

E. 

67  57  30 

9790 

66  22  49 

9800 

64  48  22 

2814 

63  14  12 

2828 

Sun 

E. 

95  57    2 

9696 

94  18  43 

2693 

92  40  20 

2621 

91     1  54 

2619 

12 

Spica 

W. 

97  46  27 

9314 

99  32    5 

2313 

101   17  45 

2312 

103    3  26 

2312 

Antares 

W. 

51  52  56 

9393 

53  38  21 

2390 

55  23  50 

2318 

57    9  23 

9316 

Mars 

W. 

47  42  18 

9393 

49  27  44 

2321 

51  13  12 

2319 

52  58  43 

2318 

a  Pegasi 

E. 

55  28  54 

9939 

53  57  16 

2960 

52  26  14 

2999 

50  55  52 

3099 

Sun 

E. 

82  49    2 

9610 

81  10  21 

2609 

79  31  38 

9608 

77  52  53 

2607 

13 

Spica 

W. 

Ml  51  55 

9313 

113  37  35 

9314 

115  23  14 

2315 

117    8  52 

2317 

Antares 

W. 

65  57  52 

9306 

67  43  40 

2307 

69  29  28 

2307 

71   15  17 

2307 

Ma.es 

W. 

61  46  41 

9313 

63  32  21 

2313 

65  18     1 

9313 

67    3  41 

2314 

a  Pegasi 

E. 

43  36  56 

3964 

42  12  26 

3355 

40  49  18 

3436 

39  27  43 

3528 

Sun 

E. 

69  38  56 

9604 

68    0    7 

2604 

66  21  19 

2605 

64  42  32 

2606 

14 

Antares 

W. 

80    4  20 

9310 

81  50    5 

2311 

83  35  48 

2313 

85  21  29 

9815 

Mars 

W. 

75  51  57 

9317 

77  37  32 

2318 

79  23    7 

2319 

81     8  39 

2320 

Sun 

E. 

56  28  57 

9614 

54  50  21 

2617 

53  11  49 

2620 

51  33  21 

2693 

15 

An  tares   * 

W. 

94    8  58 

9399 

95  54  15 

2333 

97  39  25 

2337 

m  24  29 

9341 

Mars 

W. 

89  55  33 

9333 

91  40  44 

2336 

93  25  50 

2340 

95  10  51 

2344 

a  Aquilce 

W. 

53  18  32 

3535 

54  38  18 

3489 

55  59    2 

3436 

57  20  37 

3396 

Sun 

E. 

43  22  12 

9644 

41  44  17 

2651 

40    6  30 

2656 

38  28  51 

2663 

16 

Antares 

W. 

108    8    0 

9370 

109  52  18 

9377 

111  36  25 

2384 

113  20  22 

2393 

aAquilce 

W. 

64  18  13 

3959 

65  43  14 

3939 

67    8  37 

3223 

68  34  19 

3907 

Sun 

E. 

30  23  14 

9708 

28  46  45 

9719 

27  10  31 

2733 

25  34  35 

9747 

20 

Sun 

W. 

20  35  a*3 

3104 

22    3  39 

3105 

23  31  42 

3111 

24  59  38 

3119 

Pollux 

E. 

61     6    8 

9689 

59  29  13 

2703 

57  52  37 

2715 

56  16  18 

2730 

Saturn 

E. 

95  54  47 

9673 

94  17  30 

2686 

92  40  31 

2699 

91     3  50 

2719 

Regulus 

E. 

97    5    2 

9683 

95  27  59 

2696 

93  51  15 

2709 

92  14  47 

2729 

21 

Sun 

W. 

32  16  51 

3165 

33  43  43 

3175 

35  10  22 

3187 

36  36  47 

3198 

72 
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XVIL 


GBEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.L. 

P.L. 

Kameand  Direction 

Noon. 

of 

UP*. 

of 

\}h. 

of 

IX*. 

of 

of  Otjeot. 

Diff. 

Diff. 

Diff. 

Diff. 

21 

Pollux 

E. 

54  40  ]£ 

3744 

O           /          II 

53    4  37 

9758 

O          /        /' 

51  29  14 

9771 

O           /        // 

49  54    9 

9785 

Saturn 

E. 

89  27  27 

9795 

87  51  21 

9739 

86  15  32 

9759 

84  40    1 

976S 

Regulus 

E. 

90  38  37 

2736 

89    2  45 

9749 

87  27  10 

9769 

85  51  52 

9775 

22 

Sun 

W. 

38    2  59 

3909 

39  28  57 

3991 

40  54  41 

3939 

42  20  12 

3943 

Pollux 

E. 

42    3  19 

9855 

40  30    3 

9870 

38  57    6 

9885 

37  24  28 

9899 

Saturn 

E. 

76  46  41 

9899 

75  12  51 

9841 

73  39  17 

9853 

72    5  58 

9865 

Regulus 

E. 

77  59  36 

9839 

76  25  59 

9859 

74  52  38 

9864 

73  19  32 

9876 

23 

Sun 

W. 

49  24  27 

3300 

50  48  40 

3310 

52  12  40 

3390 

53  36  28 

3330 

Saturn 

E. 

64  23  15 

9999 

62  51  25 

9933 

61  19  49 

9944 

59  48  27 

9854 

Regulus 
Spica 

E. 

&5  37  53 

9933 

64    6  16 

9944 

62  34  54 

9955 

61     3  44 

9906 

E. 

119  36  31 

9958 

118    5  25 

9967 

116  34  31 

9976 

115    3  48 

9985 

24 

Sun 

W. 

60  32  44 

3375 

61  55  29 

3383 

63  18    4 

3391 

64  40  31 

3398 

Aldebaran 

W. 

27  15    2 

3049 

28  44  22 

3046 

30  13  38 

3050 

31  42  49 

3054 

Saturn 

E. 

52  14  38 

3000 

50  44  26 

3008 

49  14  25 

3016 

47  44  33 

3034 

Regulus 

E. 

53  31     5 

3019 

52     1     8 

3091 

50  31  21 

3099 

49     1  45 

3037 

Spica 

E. 

107  32  57 

3096 

106    3  17 

3034 

104  33  46 

3041 

103    4  23 

3048 

25 

Sun 

W. 

71  30  51 

3498 

72  52  36 

3439 

74  14  16 

3436 

75  35  52 

3440 

Aldebaran 

W. 

39    7  36 

3071 

40  36  21 

3074 

42    5    2 

3077 

43  33  40 

3079 

Saturn 

E. 

40  17  26 

3057 

38  48  24 

3069 

37  19  29 

3065 

35  50  39 

3070 

Regulus 

E. 

41  36    2 

3079 

40    7  18 

3078 

38  38  42 

3083 

37  10  13 

3069 

Spica 

E. 

95  39  25 

3075 

94  10  45 

3080 

92  42  10 

3084 

91  13  40 

3087 

26 

Sun 

W. 

82  22  59 

3451 

&3  44  18 

3451 

85    5  37 

3451 

86  26  56 

3451 

Aldebaran 

W. 

50  56  18 

3088 

52  24  45 

3087 

53  53  13 

3084 

55  21  42 

3063 

Saturn 

E. 

28  27  53 

3099 

26  59  34 

3096 

25  31  18 

3100 

24    3    7 

3103 

Regulus 

E. 

29  49  28 

3117 

28  21  39 

3191 

26  53  56 

3195 

25  26  20 

3139 

Spica 

E. 

&3  52    2 

3098 

82  23  50 

3098 

80  55  38 

3099 

79  27  26 

3099 

27 

Sun 

W. 

93  13  50 

3440 

94  35  21 

3436 

95  56  56 

3439 

97  18  36 

3498 

Aldebaran 

W. 

62  44  31 

3079 

64  13  14 

3068 

65  42    2 

3064 

67  10  54 

3060 

Spica 

E. 

72    6  20 

3099 

70  38    1 

3090 

69    9  38 

3087 

67  41  12 

3083 

28 

Sun 

W. 

104    8  24 

3398 

105  30  43 

3390 

106  53  12 

3389 

108  15  49 

3373 

Aldebaran 

W. 

74  36  49 

3031 

76    6  23 

3095 

77  36    5 

3017 

79    5  57 

3008 

Pollux 

W. 

30  33  23 

3067 

32    2  13 

3056. 

33  31  16 

3046 

35    032 

3035 

Spica 

E. 

60  17  47 

3059 

58  48  48 

3053 

57  19  41 

3047 

55  5Q  28 

3041 

29 

Sun 

W. 

115  11  31 

3394 

116  35  14 

3313 

117  59  10 

3309 

1 19  23  19 

3390 

Aldebaran 

W. 

86  37  54 

9963 

88    8  53 

9953 

89  40    5 

9949 

91  11  30 

9939 

Pollux 

W. 

42  30  15 

9980 

44    0  53 

9968 

45  31  46 

9956 

47    2  54 

9943 

Spica 

E. 

48  22  17 

3006 

46  52  12 

9999 

45  21  58 

9991 

43  51  34 

9984 

An  tares 

E. 

94  12    9 

9977 

92  41  28 

9967 

91  10  33 

9957 

89  39  25 

9946 

30 

Aldebaran 

W. 

98  52    9 

9879 

100  25    3 

9860 

101  58  13 

2847 

103  31  39 

9834 

Pollux 

W. 

54  42  29 

9880 

56  15  13 

9866 

57  48  15 

9853 

59  21  34 

9840 

Spica 

E. 

36  17  17 

9949 

34  46    0 

9944 

33  14  37 

9938 

31  43    7 

9934 

An  tares 

E. 

82    0  11 

9886 

80  27  35 

9873 

78  54  43 

9859 

77  21  35 

9847 

Mars 

E. 

86  15  41 

9833 

84  41  56 

9890 

&3    7  55 

9807 

81  33  36 

9793 

XVHL 
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GllEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

u 

21 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 
Diff. 

xv*. 

P.L. 

of 

Dlff. 

xvmii. 

P.L. 

of. 

Diff. 

XXIh. 

P.L. 

of 

Diff. 

Pollux 

E. 

O           /         // 

48  19  22 

9800 

O           1        II 

46  44  54 

2814 

45  10  44 

9898 

Q          1        II 

43  36  52 

9849 

Saturn 

E. 

83    4  47 

9778 

81  29  51 

9791 

79  55  10 

9804 

78  20  47 

3817 

Kegulus 

E. 

84  16  51 

9787 

82  42    7 

9800 

81    7  40 

98J3 

79  33  30 

9896 

22 

Sun 

W. 

43  45  30 

3955 

45  10  34 

3967 

46  35  24 

3977 

48    0    2 

3988 

Pollux 

E. 

35  52    8 

9919 

34  20    5 

9998 

32  48  22 

9949 

31  16  57 

9958 

Saturn 

E. 

70  32  56 

9877 

69    0    8 

9889 

67  27  36 

9900 

65  55  18 

9911 

Regulus 

E. 

71  46  42 

9888 

70  14    8 

9900 

68  41  48 

9911 

67    9  43 

9999 

23 

Sun 

W. 

55    0    5 

3339 

56  23  31 

3348 

57  46  45 

3357 

59    9  50 

3366 

Saturn 

E. 

58  17  17 

9964 

56  46  20 

9973 

55  15  34 

9989 

53  45    1 

9991 

Regulus 
Spica 

E. 

59  32  48 

9976 

58    2    5 

9965 

56  31  33 

9994 

55    1  13 

3003 

E. 

113  33  17 

9993 

112    2  56 

3009 

110  32  46 

3010 

109    2  47 

3018 

24 

Sun 

W. 

66    2  49 

3405 

67  25    0 

3411 

68  47    4 

3417 

70    9    1 

3493 

Aldebaran 

W. 

33  11  55 

3058 

34  40  57 

3069 

36    9  55 

3065 

37  38  48 

3068 

Saturn 

E. 

46  14  51 

3039 

44  45  18 

3039 

43  15  52 

3045 

41  46  35 

3051 

Regulus 
Spiea 

E. 

47  32  18 

3045 

46    3     1 

3059 

44  33  52 

3058 

43    4  53 

3065 

E. 

101  35    9 

3054 

100    6    3 

3060 

98  37    4 

3065 

97    8  11 

3070 

25 

Sun 

W. 

76  57  23 

3443 

78  18  51 

3445 

79  40  16 

3447 

81     1  38 

3449 

Aldebaran 

W. 

45    2  16 

3081 

46  30  49 

3083 

47  59  20 

3085 

49  27  49 

3086 

Saturn 

E. 

34  21  56 

3077 

32  53  18 

3089 

31  24  45 

3086 

29  56  17 

3090 

Regulus 

E. 

35  41  51 

3095 

34  13  36 

3101 

32  45  27 

3107 

31   17  25 

3119 

Spica 

E. 

89  45  14 

3090 

88  16  52 

3093 

86  48  33 

3095 

85  20  16 

3097 

26 

Sun 

W. 

87  48  15 

3451 

89    9  36 

3449 

90  30  58 

3447 

91  52  23 

3444 

Aldebaran 

W. 

56  50  11 

3089 

58  18  43 

3080 

59  47  16 

3078 

61  15  52 

3075 

Saturn 

E. 

22  35    1 

3106 

21     6  59 

3110 

19  39    2 

3116 

18  11  12 

3193 

Regulus 
Spica 

E. 

23  58  52 

3141 

22  31  35 

3151 

21    4  28 

3169 

19  37  34 

3176 

E. 

77  59  \6 

3098 

76  31     4 

3097 

75    2  51 

3096 

73  34  36 

3095 

27 

8un 

W. 

98  40  21 

3493 

100    2  11 

3416 

101  24    9 

3419 

102  46  12 

3405 

Aldebaran 

W. 

68  39  52 

3055 

70    8  56 

3050 

71  38    6 

3044 

73    7  24 

3038 

Spica 

E. 

66  12  41 

3079 

64  44    6 

3075 

63  15  25 

3070 

61  46  39 

3065 

28 

Sun 

W. 

109  38  36 

3364 

111     1  33 

3355 

112  24  41 

3345 

113  48    0 

3335 

Aldebaran 

W. 

80  35  59 

3000 

82    6  11 

9999 

83  36  34 

9963 

85    7    8 

9973 

Pollux 

W. 

36  30    1 

3094 

37  59  44 

3019 

39  29  41 

3009 

40  59  51 

9991 

Spica 

E. 

54  21    7 

3034 

52  51  37 

3098 

51  21  59 

3091 

49  52  12 

3014 

29 

Sun 

W. 

120  47  42 

3979 

122  12  18 

3966 

123  37    9 

3953 

125    2  15 

3940 

Aldebaran 

W. 

92  43    8 

.  9990 

94  15     1 

9908 

95  47    9 

9897 

97  19  31 

9885 

Pollux 

W. 

48  34  18 

9939 

50    5  56 

9919 

51  37  51 

9906 

53  10    2 

9893 

Spica. 

E. 

42  21     1 

9976 

40  50  19 

9968 

39  19  27 

9961 

37  48  26 

9955 

Antares 

E. 

88    8    4 

9934 

86  36  28 

9993 

85    4  37 

9911 

83  32  32 

9899 

30 

Aldebaran 

W. 

105    5  23 

9891 

106  39  23 

9607 

108  13  41 

9794 

109  48  17 

9781 

Pollux 

W. 

60  55  10 

9895 

62  29    5 

9819 

64    3  17 

9797 

65  37  49 

9784 

Spica 

E. 

30  11  31 

9933 

28  39  55 

9933 

27    8  17 

9931 

25  36  39 

9930  ' 

Antares 

E. 

75  48  10 

9835 

74  14  28 

9891 

72  40  28 

9809 

71     6  12 

9795 

Mars 

E. 

79  58  59 

9778 

78  24    3 

9766 

76  48  51 

i 

9739 

75  13  20 

9737 
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AT  GREENWICH  APPARENT  NOON. 

S 

• 

o 

1 

a 

1 

1 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 

DiflL  for 
lHoor. 

Apparent 
Right  Ascension. 

Dlff.  for 
1  Hoar. 

Apparent 
Declination. 

Dlff.  for 
lHour. 

Semi- 
diameter. 

Thur. 

Frid. 

Sat. 

1 

2 
3 

h      m       a 

2  34  25.58 
2  38  14.87 
2  42     4.70 

s 

9.542 
9.565 
9.588 

N.15    8  52.0 
15  26  49.6 
15  44  31.8 

+45'.21 
44.58 
43.94 

15  54*21 
15  53.98 
15  53.75 

66X)8 
66.16 
66.24 

ra       s 

3     1.63 
3     8.87 
3  15.58 

8 

0.313 
0.290 
0.267 

StfZV. 

Mon. 

Tues. 

4 
5 
6 

2  45  55.08 
2  49  46.02 
2  53  37.53 

9.611 
9.634 
9.658 

16     1  58.3 
16  19     9.0 
16  36     3.4 

+43.28 
42.61 
41.93 

15  53.52 
15  53.29 
15  53.07 

66.32 
66.40 
66.48 

3  21.74 
3  27.33 
3  32.36 

0.244 
0.221 
0.197 

Wed. 
Thur. 
Frid. 

7 
8 
9 

2  57  29.61 

3  1  22.27 
3     5  15.53 

9.683 
9.707 
9.731 

16  52  41.4 

17  9    2.6 
17  25     6.8 

+41.23 
40.53 
39.81 

15  32.84 
15  52.62 
15  52.40 

66.56 
66.64 
66.72 

3  36.83 
3  40.72 
3  44.00 

0.173 
0.149 
0.125 

Sat. 

SUN 

Mon. 

10 
11 
12 

3    9     9.38 
3  13    3.82 
3  16  58.85 

9.756 
9.781 
9.806 

17  40  53.7 

17  56  22.9 

18  11  34.3 

+39.08 
38.34 
37.59 

15  52.18 
15  51.96 
15  51.75 

66.80 
66.88 
66.97 

3  46.70 
3  48.81 
3  50.33 

0.100 
0.075 
0.050 

Tues. 
Wed. 
Thur. 

13 
14 

15 

3  20  54.48 
3  24  50.70 
3  28  47.52 

9.831 
9.855 
9.880 

18  26  27.4 
18  41     2.0 
18  55  17.8 

+36.83 
30.05 
35.26 

15  51.54 
15  51.33 
15  51.13 

67.05 
67.13 
67.21 

3  51.26 
3  51.59 
3  51.32 

0.025 
0.001 
0.024 

Frid. 
Sat. 

SUN 

16 
17 
18 

3  32  44.92 
3  36  42.90 
3  40  41.44 

9.904 
9.928 
9.951 

19     9  14.6 
19  22  52.1 
19  36     9.8 

+34.46 
33.61 
32.82 

15  50.93 
15  50.74 
15  50.55 

67.29 
67.37 
67.45 

3  50.48 
3  49.07 
3  47.09 

0.048 
0.072 
0.095 

Mon. 
Tues. 
Wed. 

19 
20 
21 

3  44  40.54 
3  48  40.19 
3  52  40.38 

9.974 
9.996 
10.018 

19  49    7.6 

20  1  45.2 
20  14     2.2 

+31.99 
31.14 
30.27 

15  50.36 
15  50.18 
15  50.00 

67.53 
67.61 
67.69 

3  44.55 
3  41.46 
3  37.84 

0.118 
0.140 
0.162 

Thur. 

Frid. 

Sat. 

22 
23 
24 

3  56  41.10 

4  0  42.33 
4    4  44.07 

10.041 
10.062 
10.083 

20  25  58.5 
20  37  33.8 
20  48  47.8 

+29.40 
28.52 
27.63 

15  49.83 

15  49.66 

.  15  49.50 

67.76 
67.84 
67.91 

3  33.69 
3  29.03 
3  23.86 

0.184 
0.205 
0.226 

SUN 

Mon. 

Tues. 

25 

26 
27 

4     8  46.30 
4  12  49.01 
4  16  52.19 

10.103 
10.123 
10.142 

20  59  40.3 

21  10  11.1 
21  20   19.9 

+26.73 
25.82 
24.90 

15  49.34 
15  49.18 
15  49.03 

67.98 
68.05 
68.12 

3  18.20 
3  12.07 
3     5.47 

0.246 
0.266 
0.285 

Wed. 
Thur. 
Frid. 
Sat. 

28 
29 
30 
31 

4  20  55.82 
4  24  59.89 
4  29    4.39 
4  33     9.30 

10.161 
10.179 
10.196 
10.213 

21  30     6.6 
21  39  30.9 
21  48  32.6 
21  57  11.5 

+23.97 
23.03 
22.09 
21.14 

15  48.89 
15  48.75 
15  48.61 
15  48.47 

68.18 
68.25 
68.31 
68.37 

2  58.41 
2  50.92 
2  43.00 
2  34.67 

0.304 
0.322 
0.339 
0.356 

SUN. 

32 

4  37  14.62 

10.230 

N.22     5  27.6 

+20.19 

15  48.34 

68.43 

2  25.93 

0.373 

NOTB.— Th 

e  mean  time  of  sen 

lidiamete 

r  passing  may  be  found  by  subtracting  0*.18  from  th 

o  sidereal  time 

Th 

e  sign  -f  prefixed 

to  the  hoi 

orly  ohange  of  declination  indicates  that  north  deolin 

Ations  are  incn 

aaaing. 

II. 
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AT  GKEESTWICH  MEAN"  tfOON. 

THE  SUN'S 

1 

o 

o 

I 

i 

2 

•*> 

O 

1 

Sidereal 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Difffor 
1  Hoar. 

Time, 

or 

Right  Ascemtion 

of 

Mean  Son. 

Apparent 
Bight  Ascension. 

Diftfor 
1  Honr. 

s 
9.543 

Apparent 
Declination. 

DiAfor 
1  Honr. 

Thur. 

1 

h     m       a 

2  34  26.06 

N.  15°    8  54*2 

+45.21 

m       s 

3     1.65 

s 
0.313 

h      m       s 

2  37  27.70 

Frid. 

2 

2  38  15.37 

9.566 

15  26  51.8 

44.58 

3    8.89 

0.290 

2  41  24.26 

Sat. 

3 

2  42     5.22 

9.589 

15  44  34.1 

43.94 

3  15.59 

0.267 

2  45  20.81 

SUN. 

4 

2  45  55.62 

9.612 

16     2     0.7 

+43.28 

3  21.75 

0.244 

2  49  17.37 

Mon. 

5 

2  49  46.58 

9.635 

16  19  11.4 

42.61 

3  27.34 

0.221 

2  53  13.92 

Tues. 

6 

2  53  38.11 

9.659 

16  36     5.9 

41.93 

3  32.37 

0.197 

2  57  10.48 

Wed. 

7 

2  57  30.20 

9.683 

16  52  43.9 

+41.23 

3  36.84 

0.173 

3     1     7.04 

Thur. 

8 

3     1  22.87 

9.70? 

17     9     5.2 

40.53 

3  40.73 

0.149 

3     5     3.60 

Frid. 

9 

3     5  16.14 

9.731 

17  25     9.4 

39.81 

3  44.01 

0.125 

3    9    0.15 

Sat. 

10 

3     9  10.00 

9.756 

17  40  56.2 

+39.08 

3  46.71 

0.100 

3  12  56.71 

SUN. 

11 

3  13    4.44 

9.781 

17  56  25.4 

38.34 

3  48.82 

0.075 

3  16  53.26 

Mon. 

12 

3  16  59/48 

9.806 

18  11  36.7 

37.59 

3  50.34 

0.050 

3  20  49.82 

Tues. 

13 

3  20  55.12 

9.831 

18  26  29.8 

+36.83 

3  51.26 

0.025 

3  24  46.37 

Wed. 

14 

3  24  51.34 

9.855 

18  41     4.3 

36.05 

3  51.59 

0.001 

3  28  42.93 

Thur. 

15 

3  28  48.16 

9.880 

18  55  20.1 

35.26 

3  51.32 

0.024 

3  32  39.48 

Frid. 

16 

3  32  45.56 

9.904 

19     9  16.8 1  +34.46 

3  50.48 

0.048 

3  36  36.04 

Sat. 

17 

3  36  43.53 

9.928 

19  22  54.2'    33.64 

3  49.07 

0.072 

3  40  32.60 

SUN. 

18 

3  40  42.07 

9.951 

19  36  11.9!    32.82 

3  47.09 

0.095 

3  44  29.16 

Mon. 

19 

3  44  41  17 

9.974 

19  49     9.6    +31.99 

3  44.55 

0.118 

3  48  25.71 

Tues. 

20 

3  48  40.81 

9.996 

20     1  47.1 

31.14 

3  41.46 

0.140 

3  52  22.27 

Wed. 

21 

3  52  40.99 

10.018 

20  14     4.1 

30.27 

3  37.83 

0.162 

3  56  18.82 

Thur. 

22 

3  56  41.70 

10.040 

20  26     0.3 

+29.40 

3  33.68 

0.184 

4     0  15.38 

Frid. 

23 

4    0  42.92 

10.061 

20  37  35.5 

28.52 

3  29.02 

0.205 

4     4  11.94 

Sat. 

24 

4    4  44.65 

10.062 

20  48  49.4 

27.63 

3  53.85 

0  226 

4     8     8.50 

SUN. 

25 

4     8  46.86 

10.102 

20  59  41.8 

+26.73 

3  18.19 

0.246 

4  12     5.05 

Mon. 

26 

4  12  49.55 

10.122 

21   10  12.5 

25.82 

3  12.06 

0.266 

4  16     1.61 

Tues. 

27 

4  16  52.70 

10.141 

21  20  21.2 

24.90 

3     5.46 

0.285 

4  19  58.16 

Wed. 

28 

4  20  56.32 

10.160 

21  30     7.8 

+23.97 

2  58.40 

0.304 

4  23  54.72 

Thur. 

29 

4  25    0.37 

10.178 

21  39  32.0 

23.03 

2  50.91 

0.322 

4  27  51.28 

Frid. 

30 

4  29    4.85 

10.195 

21  48  33.6 

22.09 

2  42.99 

0.339 

4  31  47.84 

Sat. 

31 

4  33    9.74 

10.212 

21  57  12.4 

21.14 

2  34.66 

0.356 

4  35  44.40 

SUN. 

32 

4  37  15.04 

10.229 

an  noon  n 
le  hourly 

N.  22     5  28.4 

+20.19 

2  25.92 

0.373 

4  39  40.96 

Note.— The 
The 
are  I 

Bemidiameter  for  me 
sign  +  prefixed  to  t 
ncreasing. 

iay  be  assumed  the  same  as  th« 
change  of  declination  indicate* 

it  for  apparent  n 
that  north  decli 

oon. 
nations 

Diff.  for  1  Hour 
+  9-.8565.         j 
(Table  in.) 
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i 


THE  SUN'S 


TBUB  LONGITUDE. 


Diffi  for 
lHour. 


LATITUDE. 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


D1C  for 
1  Hoar. 


Mean  Time 

of 

Sidereal  Noon. 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


121 
122 
123 

124 
125 
126 

127 
128 
129 

130 
131 
132 

133 
134 
135 

136 
137 
138 

139 
140 
141 

142 
143 
144 

145 
146 
147 

148 
149 
150 
151 


41  2  37.1 

42  0  45.5 

42  58  52.1 

43  56  56.9 

44  55    0.1 

45  53     1.7 

46  51     1.8 

47  49     0.4 

48  46  57.7 

49  44  53.7 

50  42  48.4 

51  40  41.9 

52  38  34.1 

53  36  25.1 

54  34  14.9 

55  32     3.5 

56  29  50.9 

57  27  37.0 

58  25  21.7 

59  23     5.0 

60  20  46.9 


61 
62 
63 

64 
65 
66 


18  27.4 
16  6.5 
13  44.1 

11  20.2 
8  54.9 
6  28.3 


67  4     0.3 

68  1  30.8 

68  59     0.0 

69  56  28.1 


2  39.0 

0  47.3 
58  53.7 

56  58.4 

55  1.4 
53    2.9 

51  2.8 
49     1.3 

46  58.4 

44  54.3 
42  48.9 
40  42.2 

38  34.3 
36  25.1 
34  14.7 

32  3.2 
29  50.5 
27  36.4 

25  20.9 
23     4.0 

20  45.8 

18  26.2 
16  5.1 
13  42.5 

11  18.4 
8  53.0 
6  26.3 

3  58.1 

1  28.4 
58  57.4 

56  25.3 


45.39 
45.31 
45.24 

45.17 
45.10 
45.04 

44.98 
44.92 

44.86 

44.81 
44.76 
44.71 

44.66 
44.60 
44.55 

44.50 
44.45 
44.39 

44.33 
44.27 
44.22 

44.17 
44.11 
44.04 

43.98 
43.92 
43.86 

43.80 
43.74 
43.69 
43.64 


+  0.76 
0.72 
0.66 

+  0.57 
0.46 
0.33 

+  0.20 
+  0.07 
-0.06 

-0.18 
0.27 
0.34 

-0.38 
0.39 
0.37 

-0.33 
0.25 
0.16 

-  0.05 

+  0.08 

0.21 

+  0.34 
0.46 
0.57 

+  0.65 
0.70 
0.73 

+  0.73 
0.70 
0.64 
0.55 


0.0035306 
0.0036361 
0.0037410 

0.0038454 
0.0039493 
0.0040526 

0.0041552 
0.0042570 
0.0043579 

0.0044578 
0.0045566 
0.0046541 

0.0047501 
0.0048445 
0.0049371 

0.0050278 
0.0051165 
0.0052031 

0.0052875 
0.0053699 
0.0054501 

0.0055281 
0.0056041 
0.0056782 

0.0057503 
0.0058205 
0.0058890 

0.0059560 
0.0060215 
0.0060856 
0.0061484 


+44.1 
43.8 
43.6 

+43.4 
43.2 
42.9 

+42.6 
42.3 
41.9 

+41.4 
40.9 
40.3 

+39.7 
39.0 
38.2 

+37.4 
36.5 
35.6 

+34.7 
33.9 
33.0 

+32.2 
31.3 
30.5 

+29.7 
28.9 
28.2 

+27.6 
27.0 
26.4 
25.9 


32      152       70  53  55.1     53  52.1      143.60        +  0.44     0.0062099       +25.4 


b m       s 

21  19  2.18 
21  15  6.27 
21  11  10.36 

21  7  14.45 
21  3  18.54 
20  59  22.63 

20  55  26.72 
20  51  30.81 
20  47  34.90 

20  43  38.99 
20  39  43.08 
20  35  47.17 

20  31  51.26 
20  27  55.35 
20  23  59.44 

20  20  3.53 
20  16  7.62 
20  12  11.71 

20  8  15.80 
20  4  19.89 
20  0  23.98 

19  56  28.07 
19  52  32.15 
19  48  36.24 

19  44  40.33 
19  40  44.42 
19  36  48.51 

19  32  52.60 
19  28  56.69 
19  25  0.78 
19  21  4.86 

19  17  8.96 


Norn.— The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;  in  column  V,  to 
the  mean  equinox  of  January  0*.0. 


Diff.  for  1  Hour, 
—  9«.8296. 
(Table  IT.) 
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GBEENWICH  MEAN  TIME. 

J3 

THE  MOON'S 

O 

a 
1 

Vi 

o 

1 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Miduigfat. 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Diff  for 
1  Hour. 

Noon. 

1 

2 
3 

15  18.0 
15  29.4 
15  41.1 

15  23*6 
15  35  3 
15  46.7 

56     2"4 

56  44.4 

57  27.2 

+  L68 
1.78 
1.75 

56  23"  1 

57  5.9 
57  48.0 

+  1.75 
1.78 
1.69 

h      m 

9  45.6 

10  30.4 

11  17.2 

m 

1.85 
1.91 
2.01 

d 

12.2 
13.2 
14.2 

4 
5 
6 

15  52.1 

16  1.7 
16     9.1 

15  57.1 

16  5.7 
16  11.9 

58    7.8 

58  42.9 

59  10. 1 

+1.59 
1.31 
0.95 

58  26.2 

58  57.6 

59  20.3 

+  1.46 
1.13 
0.75 

12*    6.7 

12  59.9 

13  56.8 

2.14 
2.29 
2.44 

15.2 
16.2 
17.2 

7 
8 
9 

16  14.0 
16  16.2 
16  16.0 

16  15.4 
16  16.4 
16  15.1 

59  28.0 
59  36.2 
59  35.5 

+0.54 
+0.15 
-0.20 

59  33.3 
59  36.9 
59  32.2 

+0.34 

-0.03 

0.35 

14  56.9 

15  58.5 

16  59.5 

2.54 
2.55 
2.49 

18.2 
19.2 
20.2 

21.2 
22.2 
23.2 

10 
11 
12 

16  13.8 
16     9.9 
16    4.9 

16  12.0 
16     7.5 
16    2.0 

59  27.2 
59  13.1 

58  54.6 

-0.48 
0.69 
0.81 

59  20.8 
59     4.3 
58  44.1 

-0.59 
0.77 
0.91 

17  58.0 

18  53.0 

19  44.7 

2.36 
2.22 
2.10 

13 

14 
15 

15  58.9 
15  52.3 
15  45.0 

15  55.7 

15  48.7 
15  41.2 

58  32.8 
58     8.4 
57  41.7 

-0.97 
1.07 
1.15 

58  20.9 
57  55.3 
57  27.6 

-1.02 
l.ll 
1.19 

20  33.6 

21  20.8 

22  7.3 

2.00 
1.95 
1.94 

24.2 
25.2 
26.2 

16 
17 

18 

15  37.2 
15  29.0 
15  20.6 

15  33.2 
15  24.8 
15  16.4 

57  13.1 
56  42.9 
56  12.0- 

-1.23 
1.28 
1.29 

56  58.2 
56  27.5 
55  56.6 

-1.26 
1.29 
1.27 

22  54.0 

23  41.6 

6 

1.96 
2.01 

27.2 
28.2 
29.2 

19 
20 

21 

15  12.3 
15     4.5 
14  57.7 

15    8.3 
15     0.9 
14  54.7 

55  41.5 
55  12.8 
54  47.7 

-1.24 
1.13 
0.95 

55  26.8 
54  59.7 
54  37.0 

-1.20 
1.05 
0.83 

0  30.5 

1  20.5 

2  11.4 

2.06 
2.10 
2.12 

0.7 
1.7 
2.7 

22 
23 
24 

14  52.2 
14  48.7 
14  47.4 

14  50.2 
14  47.7 
14  47.7 

54  27.8 
54  14.8 
54  10.1 

-0.69 

-0.38 

0.00 

54  20.3 
54  11.3 
54  11.2 

-0.54 
-0.20 
+0.20 

3     2.1 

3  52.0 

4  40.3 

2.10 
2.05 
1.97 

3.7 

4.7 
5.7 

25 
26 

27 

14  48.7 
14  52.7 
14  59.3 

14  50.4 

14  55.7 

15  3.6 

54  14.8 
54  29.5 
54  54.4 

+0.40 
0.83 
1.24 

54  20.9 

54  40.7 

55  10.5 

+0.61 
1.04 
1.43 

5  26.8 

6  11.5 
6  55.1 

1.90 
1.84 
1.81 

6.7 

7.7 
8.7 

28 
29 
30 
31 

15    8.6 
15  20.3 
15  33.7 
15  47.6 

15  14.2 
15  26.9 
15  40.6 
15  54.5 

55  28.8 

56  11.5 

57  0.0 
57  51.2 

+  1.61 
1.92 
2.10 
2.13 

55  49.2 

56  35.2 

57  25.5 

58  16.6 

+  1.78 
2.02 
2.14 

2.08 

7  38.2 

8  21.8 

9  6.9 
9  54.7 

1.81 
1.85 
J. 93 
2.06 

9.7 
10.7 
11.7 
12.7 

32 

16     1.2 

16     7.5 

58  41.1 

+  1.98 

59     4.1 

+  1.84 

10  46.3 

2.24 

13.7 

78 
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QEBBNWIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

Diftfor 
1  Minute. 

Declination. 

Difll  for 
1  Minute. 

Hour. 

Bight  Ascension. 

Difffor 
1  Minute. 

Declination. 

1  Minnie. 

TH 

UESDj 

1Y  1. 

SATURDAY  3. 

h     m      8 

n.*59  in 

*/ 

h    m      s 

s 

o       i        n 

it 

0 

12    5  36.52 

1.9499 

19.898 

0 

13  40  56.38 

9.0539 

S.  5  44  17.4 

13.536 

1 

12    7  33.12 

1.9437 

4  46  12.7 

19.933 

1 

13  42  59.68 

2.0570 

5  57  48.6 

13X19 

2 

12    9  29.77 

1.9447 

4  &3  15.7 

19,967 

2 

13  45    3.22 

9.0610 

6  11  18.9 

13.497 

3 

12  11  26.48 

1.9457 

4  20  16.7 

13.000 

3 

13  47    7.00 

9.0650 

6  24  48.3 

13.489 

4 

12  13  23.25 

1.9467 

4    7  15.7 

13.033 

4 

13  49  11.02 

9.0690 

6  38  16.7 

13.465 

5 

12  15  20.08 

1.9477 

3  54  12.7 

13.066 

5 

13  51   15.28 

9.0730 

6  51  44.1 

13.447 

6 

12  17  16.98 

1.9489 

3  41     7.8 

13.097 

<i 

13  53  19.78 

9.0771 

7    5  10.3 

13.497 

7 

12  19  13.95 

1.9509 

3  26     1.1 

13.197 

7 

13  55  24.53 

90)813 

7  18  35.3 

13.406 

8 

12  21  11.00 

1.9514 

3  14  52.6 

13.156 

8 

13  57  29.54 

9.0856 

7  31  59.0 

13X83 

9 

12  23    8.12 

1.9597 

3     1  42.4 

13.184 

9 

13  59  34.80 

9.0899 

7  45  21.3 

13.359 

10 

12  25    5.32 

1.9541 

2  48  30.5 

13.919 

10 

14     1  40.32 

9.0949 

7  58  42.1 

13.334 

11 

12  27    2.61 

1.9556 

2  35  17.0 

13.938 

11 

14    3  46.11 

9.0987 

8  12     1.4 

13.308 

12 

12  28  59.99 

1.9571 

2  22    2.0 

13.964 

12 

14    5  52.17 

9.1039 

8  25  19.1 

13.981 

13 

12  30  57.46 

1.9586 

2    8  45.4 

13.989 

13 

14    7  58.50 

9.1077 

8  38  S5A 

13.958 

14 

12  32  55.03 

1.9609 

1  55  27.3 

13.319 

14 

14  10    5.10 

9.1193 

8  51  49.3 

13.991 

15 

12  34  52.69 

1.9619 

1  42    7.9 

13.335 

15 

14  12  11.98 

9.1170 

9    5     1.6 

13.189 

16 

12  36  50.46 

1.9637 

1  28  47.1 

13.357 

16 

14  14  19.14 

9.1917 

9  18  12.0 

13.157 

17 

12  38  48.34 

1.9656 

1   15  25.0 

13.379 

17 

14  16  26.58 

9.1964 

9  31  20.4 

13.193 

18 

12  40  46.33 

1.9675 

1     2     1.6 

13.400 

18 

14  18  34.31 

9.1313 

9  44  26.7 

13.087 

19 

12  42  44.44 

1.9694 

0  48  37.0 

13.419 

19 

14  20  42.33 

9.1369 

9  57  30.8 

13.049 

20 

12  44  42.66 

1.9713 

0  35  11.3 

13.436 

20 

14  22  50.65 

9.1411 

10  10  32.6 

13X10 

21 

12  46  41.00 

1.9734 

0  21  44.6 

13.453 

21 

14  24  59.26 

9.1460 

10  23  32.0 

19*970 

22 

12  48  39.47 

1.9756 

N.  0    8  16.9 

13.470 

22 

14  27    8.17 

9.1511 

10  36  29.0 

19X96 

23 

12  50  38.07 
F 

1.9778 

EIDA1 

S.  0    5  11.8 
I  2. 

13.467 

23 

14  29  17.39 
SI 

9.1569 

[JNDA 

S.10  49  23.4 
Y  4. 

19X85 

0 

12  52  36.80 

1.9800 

8.  0  18  41.5 

13.509 

0 

14  31  26.91 

9.1613 

S.ll     2  15.2 

19X41 

1 

12  54  35.67 

1.9893 

0  32  12.0 

13.514 

I 

14  33  36.74 

9.1664 

11   15    4.3 

19.795 

2 

12  56  34.68 

1.9847 

0  45  43.2 

13.596 

2 

14  35  46.88 

9.1716 

11  27  50.6 

19.747 

3 

12  58  33.84 

1.9879 

0  59  15.1 

13.537 

3 

14  37  57.34 

9.1769 

11  40  34.0 

19.696 

4 

13    0  33.15 

1.9897 

1   12  47.7 

13.548 

4 

14  40    8.11 

9.1899 

11  53  14.4 

19.648 

5 

13    2  32.61 

1.9999 

1  26  20.9 

13.557 

5 

14  42  19.20 

9.1876 

12    5  51.7 

19.596 

6 

13    4  32.22 

1.9948 

1  39  54.6 

13.566 

6 

14  44  30.62 

9.1930 

12  18  25.9 

19X49 

7 

13    6  31.99 

1.9976 

1  5.3  28.8 

13.573 

7 

14  46  42.36 

9.1984 

12  30  56.8 

19.467 

8 

13    8  31.93 

9.0004 

2    7    3.4 

13.579 

8 

14  48  54.43 

9.9039 

12  43  24.4 

19.431 

9 

13  10  32.04 

90033 

2  20  38.3 

13.584 

9 

14  51     6.83 

9.9094 

12  55  48.5 

19X79 

10 

13  12  34.32 

9.0069 

2  34  13.5 

13X€8 

10 

14  53  19.56 

9X150 

13    8    9.1 

19X13 

11 

13  14  32.78 

9.0091 

2  47  48.9 

13-591 

11 

14  55  32.63 

9.9906 

13  20  26.1 

19X59 

12 

13  16  33.41 

9.0190 

3     1  24.4 

13.599 

12 

14  57  46.03 

9.9969 

13  32  39.4 

19.190 

13 

13  18  34.22 

9.0151 

3  15    0.0 

13.593 

13 

14  59  59.77 

9.9319 

13  44  48.9 

19.196 

14 

13  20  35.22 

9.0183 

3  28  35.6 

13.593 

14 

15    2  13.85 

9.9376 

13  56  54.5 

19X60 

15 

13  22  36.42 

9.0916 

3  42  11.2 

13.593 

15 

15    4  28.28 

9.9433 

14    8  56.1 

11.999 

16 

13  24  37.81 

9.0949 

3  55  46.7 

13.590 

16 

15    6  43.05 

9.9191 

14  20  53.6 

11X93 

17 

13  26  39.40 

9.0989 

4    9  22.0 

13.586 

17 

15    8  58.17 

9.9549 

14  32  46.9 

11X53 

18 

13  28  41.19 

9.0315 

4  22  57.0 

13.580 

18 

15  11  13.64 

9.9607 

14  44  a5.9 

11.781 

19 

13  30  43.18 

9.0349 

4  36  31.6 

13.574 

19 

15  13  29.46 

2.2666 

14  56  20.6 

11.707 

20 

13  32  45.38 

9.0385 

4  50    5.8 

13.567 

20 

15  15  45.63 

9.9794 

15    8    0.8 

11X39 

21 

13  34  47.80 

9.0499 

5    3  39.6 

13.559 

21 

15  18    2.15 

9.9783 

15  19  36.4 

11X55 

22 

13  36  50.44 

9.0458 

5  17  12.9 

13.549 

22 

15  20  19.03 

9.9849 

15  31     7.4 

11.477 

23 

13  38  53.30 

9.0495 

5  30  45.5 

13.538 

23 

15  22  36.26 

9.9909 

15  42  33.6 

11X97 

24 

13  40  56.38 

9.0539 

S.  5  44  17  4 

13.596 

24 

15  24  53.85 

9.9969 

S.  15  53  55.0 

11X15 

VI. 


MAY,   1890. 


79 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Dift  for 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

Hour. 

Right  Ascension . 

Diff.for 
1  Minute. 

Declination. 

DifEfor 
1  Minute. 

M 

ONDA 

Y  5. 

WEDNESDAY  7. 

h     m     s 

S 

O          i          II 

a 

h    m      s 

8 

S.22  53     6.9 

u 

0 

15  24  53.85 

9.9902 

S.  15  53  55.0 

11-315 

0 

17  21  48.70 

2.5607 

5.584 

1 

15  27  11.80 

2.3029 

16    5  11.4 

11.232 

1 

17  24  22.46 

2.5647 

22  58  37.4 

5.439 

2 

15  29  30.11 

2.3081 

16  16  22.8 

11.147 

2 

17  26  56.47 

2.5687 

23    3  58.7 

5.278 

3 

15  31  48.77 

2.3140 

16  27  29:1 

11.061 

3 

17  29  30.71 

2.5726 

23    9  10.7 

5.123 

4 

15  34    7.79 

2.3201 

16  38  30.1 

10.972 

4 

17  32    5.18 

2.5763 

23  14  13.4 

4.967 

5 

15  36  27.18 

2.9262 

16  49  25.8 

10.883 

5 

\7  34  39.87 

2.5800 

23  19    6.7 

4.810 

6 

15  38  46.93 

9.3322 

17    0  16.1 

10.793 

C 

17  37  14.78 

9.5836 

23  23  50.6 

4.652 

7 

15  41     7.04 

9.3389 

17  11     0.9 

10.699 

7 

17  39  49.90 

2.5870 

23  28  25.0 

4.493 

8 

15  43  27.51 

2.3442 

17  21  40.0 

10.604 

8 

17  42  25.22 

2.5909 

23  32  49.8 

4.334 

9 

15  45  48.34 

2J502 

17  32  13.4 

10.508 

9 

17  45    0.73 

9.5934 

23  37    5.1 

4.174 

10 

15  48    9.53 

2.3562 

17  42  41.0 

10.411 

10 

17  47  36.43 

2.5965 

23  41  10.7 

4.013 

11 

15  50  31.09 

2.3623 

17  53    2.7 

10.311 

11 

17  50  12.31 

2.5995 

23  45    6.ii 

3.851 

12 

15  52  53.01 

2.3663 

18    3  18.3 

10.209 

12 

17  52  48.37 

2.6093 

23  48  52.8 

3.688 

13 

15  55  15.29 

2.3743 

18  13  27.8 

10.107 

13 

17  55  24.59 

2.6050 

23  52  29.2 

3.524 

14 

15  57  37.93 

9.3b03 

18  23  31.2 

10.004 

14 

17  58    0.97 

2.6077 

23  55  55.7 

3.360 

15 

16     0    0.93 

2.3863 

IS  :33  28.3 

9.898 

15 

18    0  37.51 

2.6102 

23  59  12.4 

3.196 

16 

16    2  24.29 

2.3923 

18  43  19.0 

9.791 

1(> 

18    3  14.19 

2.6124 

24    2  19.2 

3.030 

17 

16     4  48.01 

2.3989 

18  53    3.2 

9.682 

17 

18    5  51.00 

2.6146 

24    5  16.0 

2.864 

18 

16    7  12.08 

2.4049 

19    2  40.8 

9.572 

18 

18    8  27.94 

2.6167 

24    8    2.9 

2.698 

19 

16     9  36.51 

2.4109 

19  12  11.8 

9.460 

19 

18  11     5.00 

2.6187 

24  10  39.8 

2.531 

20 

16  12     1.30 

9.4161 

19  21  36.0 

9.346 

20 

18  13  42.18 

2.6205 

24  13    6.G 

2.363 

21 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  ErGHT  ASCENSION  AND  DECLINATION. 

ffcrar 

Ilieht  A«eeoalaa* 

DUE  for 
I  Minute 

Declination- 

* 

I> iff.  for 
1  Minute 

Hour. 

Right  AfMsenslon 

Dlff.for 
l  Minute 

Declination. 

mfffw 
1  Minnie. 

FRIDAY  9. 

SUNDAY  11. 

h     (A     i 

h 

O          *           t' 

tt 

Ill 

■ 

O          t          t* 

n 

0 

19  27   15.98 

3.B153 

R.  24  12  42,3 

3.387 

0 

21  28  30.77 

2.4099 

fS,  19  21  20*6 

9*339 

1 

19  29  52.13 

3.GJ3I 

24  10  14.1 

•„'.;-■;.:* 

] 

21  30  55,16 

3.4037 

19  11  57.4 

9,44? 

2 

19  32  28,85 

2.tii(m 

24     7  35.9 

3.720 

2 

21  33  J9.22 

2*3982 

19    2  27.4 

9.557 

3 

19  35    5.43 

3.6034 

24    4  47.7 

3.6*6 

3 

21  35  42.94 

2.333ft 

18  52  50.G 

MH 

4 

19  37  41,86 

2,6050 

24     1  49.6 

3.051 

4 

21  38    033 

2*3871 

18  43    7.1 

0.773 

5 

19  40  18.13 

$.0033 

23  58  41.6 

3.2J5 

5 

21  40  29,39 

3,3815 

18  33  17*! 

«.M7 

6 

19  4*3  54/24 

2jam 

23  55  23.8 

3.378 

0 

21  42  52.11 

2.3759 

18  23  20.7 

9JN4 

7 

10  45  30.18 

S.5976 

23  51  WJ2 

3*541 

7 

21  45  11.50 

3.3703 

18  13  17,9 

10*100   1 

8 

19  48    5.95 

5.5M7 

23  48  18.9 

3.703 

8 

21  47  36,55 

2.3647 

18    3    8.7 

10,305 

9 

19  50  41,54 

3.59 J ft 

23  44  31.8 

3.865 

9 

21  49  58,27 

3*3533 

17  52  53.3 

10*306  1 

10 

19  53  16.94 

s.sew 

23  40  35.1 

4.025 

10 

21  52  19,66 

2.3537 

17  42  31.8 

,0.409 

11 

J9  55  52.14 

■:».:,-  "i 

23  M  28,8 

i.i.-o 

11 

21  54  40.72 

3,3489 

17  32     4,2 

10*300  , 

12 

19  58  27  J  5 

3.5817 

23  m  VUJ 

4.344 

12 

21  57     J. 44 

3.3436 

17  21  30.7 

J0.tfff 

13 

20     1     1.95 

2.5783 

23  27  47.5 

4.502 

13 

21  59  21.83 

2.3371 

17  10  51.3 

10.705 

14 

20    3  36.53 

2.5745 

23  23  12.6 

4.660 

14 

22     1  41.89 

23317 

17    0    6.1 

10.800  { 

15 

20    6  10.89 

9*5707 

23  18  28.3 

4.816 

15 

22    4     1.63 

2.3963 

16  49  15.3 

10.694 

16 

20    8  45.02 

2.5669 

23  13  34.7 

4.971 

16 

22    6  21.04 

23907 

16  38  18.9 

10.987 

17 

20  11  18.92 

2.5631 

23    8  31.8 

5.125 

17 

22    8  40.12 

9.3153 

16  27  16.9 

11.078 

18 

20  13  52.59 

2.5591 

23    3  19.7 

5.278 

18 

22  10  58.87 

23098 

16  16    9.5 

11.168 

19 

20  16  26.01 

2.5549 

22  57  58.4 

5.431 

19 

22  13  17.30 

2.3045 

16    4  56.8 

11*256 

20 

20  18  59.18 

2.5507 

22  52  28.0 

5.582 

•20 

22  15  35.41 

9.2991 

15  53  38.8 

11343 

21 

20  21  32.10 

2.5465 

22  46  48.5 

5.733 

21 

22  17  53.19 

2.2938 

15  42  15.6 

11.439 

22 

20  24    4.76 

2.5422 

22  41     0.0 

5.862 

22 

22  20  10.66 

9.2885 

15  30  47.4 

11.519 

23 

20  26  37.16 
SAT 

3.5378 

8.22  35    2.6 
lY   10. 

6.030 

23 

22  22  27.81 
M( 

9.9839 

XffDAI 

S.15  19  14.2 
I  12. 

11 .595 

0 

20  29    9.29 

2.5332 

S.22  28  56.4 

6.177 

0 

22  24  44.65 

9.2780 

8.15    7  36.0 

11.677 

1 

20  31  41.14 

2.5286 

22  22  41.4 

6.323 

1 

22  27     1.17 

9.2798 

14  55  53.0 

11.756 

2 

20  34  12.72 

2.5240 

22  16  17.7 

6.468 

2 

22  29  17.38 

2.9676 

14  44    5.3 

11.833 

3 

20  36  44.02 

2.5192 

22    9  45.3 

6.612 

3 

22  31  £3.28 

9.9635 

14  32  13.0 

11*910 

4 

20  39  15.03 

2.5144 

22    3    4.3 

6.754 

4 

22  .33  48.88 

9.9575 

14  20  16.1 

11.966 

5 

20  41  45  75 

2.5096 

21  56  14.8 

6.895 

5 

22  36    4.18 

9.2595 

14    8  14.7 

19.059 

6 

20  44  16.19 

2.5048 

21  49  16.9 

7.035 

6 

22  38  19.18 

2.2475 

13  56    9.0 

13.131 

7 

20  46  4(1.33 

2.4998 

21  42  10.6 

7.173 

7 

22  40  33.88 

2.2425 

13  43  59.0 

19*909 

8 

20  49  16.17 

2.4948 

21  34  56.1 

7.310 

8  1 

22  42  48.28 

2.2375 

13  31  44.7 

19.373 

9 

20  51  45.71 

2.4897 

21  27  33.4 

7.447 

9 

22  45    2.38 

2.2326 

13  19  26.2 

19349 

10 

20  54  14.94 

2.4846 

21  20    2.5 

7.583 

10  i 

22  47  16.19 

2.9278 

13    7    3.7 

19.408 

]  1 

20  56  43.86 

2.4794 

21   12  23.5 

7.716 

li  ! 

22  49  29.72 

2.2331 

12  54  37.3 

19.473 

12 

20  59  12.47 

2.4742 

21     4  36.6 

7.847 

12  | 

22  51  42.96 

2.2184 

12  42    7.0 

19*37 

13 

21     I  40.77 

2.4690 

20  56  41.8 

7.978 

13 

22  53  55.92 

2.2137 

12  29  32.9 

19*99 

14 

21     4    8.75 

2.4637 

20  48  39.2 

8.108 

14 

22  56    8.60 

2.2091 

12  16  55.1 

19.660 

15 

21     6  36.42 

2.4584 

20  40  28.8 

8.237 

15 

22  58  21.01 

2.2045 

12    4  13.7 

19.790 

16 

21     9    3.76 

2.4530 

20  32  10.7 

8.364 

16 

23    0  &3.14 

2.1999 

11  51  28.7 

19.778 

17 

21   11  30.78 

2.4476 

20  23  45.1 

8.489 

17 

23    2  45.00 

2.1955 

1 1  38  40.3 

19.835 

18 

21  13  57.48 

2.4422 

20  15  12.0 

8.613 

18 

23    4  56.60 

2.1911 

11  25  48.5 

13.891 

19 

21  16  23.85 

2.4367 

20    6  31.5 

8.737 

19 

23    7    7.94 

2.1867 

11  12  53.4 

12.945 

20 

21  18  49.89 

2.4313 

19  57  43.6 

8.858 

20 

23    9  19.01 

2.1823 

10  59  55.1 

19*998 

21 

21  21   15.61 

2.4259 

19  48  48.5 

8.978 

21 

23  11  29.82 

2.1781 

10  46  53.7 

13*049 

22 

21  23  41.00 

2.4303 

19  39  46.2 

9.097 

22 

23  13  40.38 

2.1740 

10  33  49.2 

I3J99 

23 

21  26    6.05 

2.4147 

19  30  36.9 

9.213 

23 

23  15  50.70 

2.1699 

10  20  41.8 

13.147 

24 

21  28  30.77 

2.4093 

S.19  21  20.0  ! 

9.329 

24 

23  18    0.77 

2.1658 

S.10    7  31.5 

13.I95 

VIIL 


MAY,   1890. 


81 


GEBBNWIOH  MEAST  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aeeeneion. 

Difffor 
1  Minute. 

Declination. 

Dill  for 
1  Minute. 

Hour. 

Right  Aeoenaion. 

Difll  for 
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Declination. 
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i 
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GREEXWIOH  MEAST  TIME. 

- 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAsoension. 

Diff.for 
1  Mfcrato- 

Declination- 

Diitfor 
lMJnnte 

Hour. 

Right  Ascension. 

Diftfor 
lldlnnt*. 

Declination. 

Dittfor 

1  Minute. 
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FEIDAY  23. 
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GEBBNWICH  MEAN  TIME. 

THE  MOCXtfS  EIGHT  ASCENSION  AND  DECLINATION. 
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1 1     6  46.59 

1.9159 

11    19    0.1 

11.336 

3 

9  34  49.54 

9,0109 

19    0  23.9 

BJW 

3 

11     8  41.51 

1.9149 

11     7  38.3 

11.391 

4 

9  36  50.11 

9.0083 

18  52  J6.8 

B.I60 

4 

11  JO  36.38 

1.9140 

10  56  13.2 

11.446 

5 

9  38  50.52 

3*0051 

18  44     4.7 

8.943 

5 

11  12  31.19 

1.9131 

10  44  44.8 

11.500 

6 

9  40  50.76 

3.0097 

18  35  47.6 

8,336 

6 

11  14  25.95 

1.9133 

10  33  13.2 

11.553 

7 

9  42  50.84 

9,0000 

18  27  25,6 

8.407 

7 

11  J6  20.66 

1.9115 

10  21  38.5 

11.605 

8 

9  44  50.76 

14973 

18  18  58.8 

8.487 

8 

11  18  15.33 

1.9108 

10  10    0.6 

11.657 

9 

9  46  50,52 

1.9947 

)8  10  27,2 

8.567 

9 

11  20    9.96 

1.9103 

9  58  19.6 

11.708 

10 

9  48  50.12 

1.9990 

18     J  50,8 

8.6IB 

10 

11  22    4.55 

1.9096 

9  46  35.6 

11.758 

11 

9  50  49,56 

L98&3 

17  53     9,7 

8.734 

11 

11  23  59.11 

1.9090 

9  34  48.6 

11.809  I 

12 

9  52  48.84 

1.9867 

17  44  23.9 

8.803 

12 

11  25  53.63 

1.9085 

9  22  58.5 

11.859 

12 

9  54  47.97 

1.9&42 

17  35  33.4 

8.681 

J3 

11  27  48.13 

1.9081 

9  11     5.5 

11.907 

14 

9  56  46.95 

1.9817 

17  26  38.2 

8.956 

14 

11  29  42.61 

1.9077 

8  59    9.6 

11.955 

15 

9  58  45.78 

1.9793 

17  17  38.4 

9.035 

15 

11  31  37.06 

1.9074 

8  47   10.9 

13403 

16 

10    0  44.46 

1.9767 

17    8  34.0 

9.111 

16 

11  33  31.50 

1.9079 

8  35    9.3 

13449 

17 

10    2  42.99 

1.9743 

16  59  25.1 

9.186 

17 

11  35  25.92 

1.9069 

8  23    5.0 

13495 

18 

10    4  41.38 

1.9730 

16  50  11.7 

9.361 

18 

11  37  20..33 

1.9068 

8  10  57.9 

13.141 

19 

10    6  39.63 

1.9696 

16  40  53.8 

9.335 

19 

11  39  14.74 

1.9068 

7  58  48.1 

19.186 

20 

10    8  37.73 

1.9679 

16  31  31.5 

9.408 

20 

11  41     9.15 

1.9068 

7  46  35.6 

13.231 

21 

10  10  35.69 

1.9649 

16  22    4.8 

9.481 

21 

11  43    3.55 

1.9068 

7  34  20.4 

13474 

22 

10  12  33.52 

1.9637 

16  12  33.8 

9.554 

22 

11  44  57.96 

1.9069 

7  22    2.7 

12.317 

23 

10  14  31.21 
M( 

1.9604 

)NDA1 

N.16    2  58.4 
Z  26. 

9.636 

23 

11  46  52.38 
WEE 

1.9071 

>STESD 

IN.  7    9  42.4 
AT  28. 

13.359 

0 

10  16  28.77 

1.9569 

N.15  53  18.7 

9.697 

0 

11  48  46.81 

1.9073 

N.  6  57  19.6 

13.401 

1 

10  18  26.20 

1.9561 

15  43  34.8 

9.767 

u 

11  50  41.25 

1.9076 

6  44  54.3 

13.449 

2 

10  20  23.50 

1.9540 

15  33  46.7 

9.837 

2 

11  52  35.72 

1.9080 

6  32  26.6 

13.489 

3 

10  22  20.68 

1.9519 

15  23  54.4 

9.907 

3 

11  54  30.21 

1.9084 

6  19  56.5 

18433 

4 

10  24  17.73 

1.9498 

15  13  57.9 

9.976 

4 

1 1  56  24.73 

1.9089 

6    7  24.0 

13461 

5 

10  26  14.65 

1.9477 

15    3  57.3 

10.044 

5 

11  58  19.28 

1.9094 

5  54  49.2 

19499 

6 

10  28  11.45 

1.9458 

14  53  52.7 

10.111 

6 

12    0  13.86 

1.9100 

5  42  12.1 

19437 

7 

10  30    8.14 

1.9439 

14  43  44.0 

10.178 

7 

12    2    8.48 

1.9107 

5  29  32.8 

13.674 

8 

10  32    4.72 

1.9430 

14  33  31.3 

10.344 

8 

12    4    3.14 

1.9114 

5  16  51.3 

19.710 

9 

10  34     1.18 

1.9401 

14  23  14.7 

10.310 

9 

12    5  57.85 

1.9133 

5    4    7.6 

13.746 

10 

10  35  57.53 

1.9383 

14  12  54.1 

10.375 

10 

12    7  52.61 

1.9131 

4  51  21.8 

13.760 

11 

10  37  53.78 

1.9366 

14    2  29.7 

10.439 

11 

12    9  47.42 

1.9140 

4  38  34.0 

19.813 

12 

10  39  49.93 

1.9350 

13  52     1.4 

10.503 

12 

12  11  42.29 

1.9150 

4  25  44.2 

13.847 

13 

10  41  45.98 

1.9339 

13  41  29.3 

10467 

13 

12  13  37.22 

1.9160 

4  12  52.4 

13480 

14 

10  43  41.92 

1.9315 

13  30  53.4 

10.630 

14 

12  15  32.21 

1.9173 

3  59  58.6 

19413 

15 

10  45  37.76 

i.9399 

13  20  13.7 

10.699 

15 

12  17  27.28 

1.9185 

3  47    3.0 

13443 

16 

10  47  33.51 

1.9985 

13    9  30.3 

10.754 

16 

12  19  22.43 

1.9198 

3  34    5.5 

19.973 

17 

10  49  29.18 

,.9871 

12  58  43.2 

10.815 

17 

12  21   17.66 

1.9311 

3  21     6.2 

13.003 

18 

10  51  24.76 

1.9956 

12  47  52.5 

10.875 

18 

12  23  12.97 

1.9335 

3    8    5.2 

13431 

19 

10  53  20.25 

1.9349 

12  36  58.2 

10.935 

19 

12  25    8.36 

1.9340 

2  55    2.5 

13.059 

20 

10  55  15.66 

1.9339 

12  26    0.3 

10.994 

20 

12  27     3.85 

1.9356 

2  41  58.1 

13487  i 

21 

10  57  11.00 

1.9916 

12  14  58.9 

11.053 

21 

12  28  59.43 

1.9373 

2  28  5>.0 

13.114  1 

22 

10  59    6.26 

1.9303 

12    3  54.0 

11.111 

22 

12  30  55.11 

1.9388 

2  15  44.4 

13.139  1 

23 

11     1     1.44 

1.9191 

1 1  52  45.6 

11.168 

23 

12  32  50.89 

1.9306 

2    2  35.3 

13.163  1 

24 

II     2  56.55 

1.9180 

N.ll  41  33.8 

11.325 

24 

12  34  46.78 

1.9394 

N.  1  49  24.8 

13.187  | 

- 

- 

— 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightAsoension. 

Din*,  for 
1  Minute. 

Deolination. 

DUE  for 
1  Minute. 

Hour. 

Right  Ascension. 

Diftfbr 
1  Minute. 

Declination. 

Bifll  for 
1  Minnie. 

THl 

JKSDi 

LY  29. 

SATUEDAY  31. 

0 

h     m     s 
12  34  46.78 

8 

1.9394 

N.  1°  49  24^8 

13.187 

0 

h     m     s 
14  10  59.34 

s 
9.1040 

8.  8  53  57.0 

13.913 

1 

12  36  42.78 

1.9343 

1  36  12.8 

13.911 

1 

14  13    5.74 

9.1099 

9    7    9.0 

13.186 

2 

12  38  38.90 

1.9309 

1  22  59.4 

13.934 

2 

14  15  12.45 

9.1145 

9  20  19.4 

13.158 

3 

12  40  35.13 

1.9389 

1    9  44.7 

13.958 

3 

14  17  19.48 

9.1199 

9  33  28.0 

13.198 

4 

12  42  31.49 

1.9404 

0  56  28.7 

13.977 

4 

14  19  26.84 

9.1955 

9  46  34.7 

13.096 

5 

12  44  27.98 

1.9498 

0  43  11.5 

13.996 

5 

14  21  34.54 

9.1311 

9  59  39.5 

13.063 

6 

12  46  24.60 

1.9448 

0  29  53.2 

13.315 

6 

14  23  42.57 

9.1467 

10  12  42.2 

13.038 

7 

12  48  21.36 

1.9471 

0  16  33.7 

13.334 

7 

14  25  50.94 

9.1433 

10  25  42.8 

19.999 

8 

12  50  18.26 

1.9499 

N.  0    3  13.1 

13.359 

8 

14  27  59.65 

9.1481 

10  38  41.2 

19.954 

9 

12  52  1530 

1.9519 

S.  0  10    8.5 

13.368 

9 

14  30    8.71 

9.1539 

10  51  37.3 

19.916 

10 

12  54  12.49 

1.9545 

0  23  31.0 

13.309 

10 

14  32  18.12 

9.1598 

11     4  31.1 

19.876 

11 

12  56    9.84 

1.9571 

0  36  54.4 

13.398 

11 

14  34  27.89 

9.1657 

11  17  22.4 

19.833 

12 

12  58    7.34 

1.9597 

0  50  18.7 

13.419 

12 

14  36  38.01 

9.1717 

11  30  11.1 

19.790 

13 

13    0    5.00 

1.9694 

1     3  43.8 

13.494 

13 

14  38  48.49 

9.1778 

1 1  42  57.2 

19.745 

14 

13    2    2.83 

1.9653 

1  17    9.6 

13.436 

14 

14  40  59.34 

9.1839 

1 1  55  40.5 

19.698 

15 

13    4    0.84 

1.9689 

1  30  36.1 

13.447 

15 

14  43  10.56 

9.1901 

12    8  21.0 

19.651 

16 

13    5  59.02 

1.9719 

1  44    3.3 

13.458 

16 

14  45  22.15 

9.1969 

12  20  58.6 

19.601 

17 

13    7  57.38 

1.9749 

1  57  31.1 

13.468 

17 

14  47  34.11 

9.9094 

12  33  33.1 

19.549 

18 

13    9  55.92 

1.9773 

2  10  59.5 

13.477 

18 

14  49  46.44 

9.9087 

12  46    4.5 

19.497 

19 

13  11  54.65 

1.9805 

2  24  28.3 

13.483 

19 

14  51  59.15 

9.9151 

12  58  3*7 

19.443 

20 

13  13  53.58 

1.9837 

2  37  57.4 

13.489 

20 

14  54  12.25 

9.3316 

13  10  §7.6 

13.387  1 

21 

13  15  52.70 

1.9870 

2  51  26.9 

13.494 

21 

14  56  25.74 

9.998! 

13  23  19.1 

13.339  { 

22 

13  17  52.02 

1.9904 

3    4  56.7 

13.498 

22 

14  58  39.62 

9.9346 

13  35  37.1 

13.370 

23 

13  19  51.55 

1.9939 

S.  3  18  26.7 

13.509 

23 

15    0  53.89 

9.9411 

S.13  47  51.5 

13.910 

F] 

aiDAi 

r  30. 

8UNI 

)AY,  J 

UffE   1. 

0 
1 

13  21  51.29 
13  23  51.25 

1.9975 
9.0011 

S.  3  31  56.9 
3  45  27.2 

13.504 
13.505 

o 

15    3    8.55 

9.9477 

S.14    0    2.3 

13.148 

2 

13  25  51.42 

9.0047 

3  58  57.5 

13.505 

3 

13  27  51.81 

9.0084 

4  12  27.8 

13.504 

4 

13  29  52.43 

9.0193 

4  25  58.0 

13.509 

5 

13  31  53.29 

9.0169 

4  39  28.0 

13.499 

PHASES 

OF  T 

HE  MOON 

6 
7 

13  33  54.38 
13  &5  55.71 

9.0909 

4  52  57.8 

5  6  27.4 

13.495 

9.0949 

13.490 

8 

13  37  57.29 

9.0384 

5  19  56.6 

13.483 

d        h 
[ay      4      9 

9 
10 

13  39  59.12 
13  42     1.20 

3.0398 
9.0368 

5  33  25.3 
5  46  53.5 

13.474 
13.466 

( 

3  Full  Moon  . 

.    .  M 

8.9 

11 

13  44    3.54 

3.0419 

6    0  21.2 

13.457 

< 

[   Last  Quarte 

r  .     .     . 

.     11       4 

21.6 

12 

13  46    6.14 

^.0406 

6  13  48.3 

13.446 

9  New  Moon 

.    18      8 

18.5 

13 

13  48    9.01 

3.0501 

6  27  14.7 

13.433 

14 

13  50  12.15 

3.0546 

6  40  40.3 

13.419 

]>  First  Quarte 

$r .    .    . 

.    26    10 

33.9 

15 
16 

13  52  15.56 
13  54  19.25 

9.0599 
9.0639 

6  54    5.0 

7  7  28.8 

13.404 
13.388 

17 

13  56  23.23 

3.0687 

7  20  51.6 

13.379 

d        h 

18 

13  58  27.49 

9.0735 

7  34  13.4 

13.353 

< 

t   Perigee  .    . 

.    .  M 

[ay      8    10.4 

19 

14    0  32.05 

3.0784 

7  47  34.0 

13.333 

20 

14    2  36.90 

9.0833 

8    0  53.4 

13.319 

< 

1  Apogee  .    . 

,    24      0.2 

21 

14    4  42.05 

2.0883 

8  14  11.5 

13.990 

22 

14    6  47.50 

9.0934 

8  27  28.2 

13.966 

23 

14    8  53.26 

9.0987 

8  40  43.4 

13.940 

24 

14  10  59.34 

9.1040 

8.  8  53  57.0 

13.913 
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GREENWICH  WRATK  TIME, 

LUNAR  DISTANCES. 

• 

A    . 

i% 

Name  and  Direotioii 

Noon. 

P.L. 
of 

nth. 

P.L. 
of 

Via. 

P.  L. 
of 

IXh- 

P.L. 
of 

Is 

of  Object. 

Diff. 

DHL 

Dift 

Diff. 

1 

Aldebaran 

W. 

O           1        II 

111  23  10 

9766 

O           1         II 

112  58  22 

9759 

114  33  52 

9739 

O          *     .*' 

116    9  40 

9795 

Pollux 

W. 

67  12  38 

9768 

68  47  47 

9754 

70  23  15 

9740 

71  59    2 

9795 

Regulus 

w. 

31  17  56 

9794 

32  52  31 

9778 

34  27  28 

9759 

36    2  49 

9743 

Antares 

E. 

69  31  38 

9789 

67  56  47 

9768 

66  21  37 

9755 

64  46  10 

9740 

Mars 

E. 

73  37  30 

9799 

72    1  20 

9706 

70  24  51 

9693 

68  48    2 

2679 

2 

Pollux 

W. 

80    2  52 

9661 

81  40  38 

9637 

83  18  43 

9699 

84  57    7 

9607 

Saturn 

W. 

45  13  22 

9661 

46  51    7 

9637 

48  29  12 

9699 

50    7  37 

9606 

Regulus 

W. 

44    5     1 

9661 

45  42  32 

9645 

47  20  24 

9630 

48  58  38 

9615 

1 

Antares 

E. 

56  44  22 

9674 

55    7    7 

9680 

53  29  34 

9648 

51  51  43 

9635 

1 

Mars 

E. 

60  39    0 

9603 

59    0  11 

9588 

57  21    2 

9574 

55  41  32 

9560 

1 

a  Aquilce 

E. 

103    5  58 

3406 

101  43  49 

3384 

100  21  14 

3369 

98  58  14 

3340 

i 3 

Pollux 

W. 

93  14    6 

9537 

94  54  28 

9594 

96  35    8 

9510 

96  16    8 

9498 

i 

Saturn 

W. 

58  24  45 

9535 

60    5  10 

9599 

61  45  54 

9509 

63  26  56 

9494 

Regulus 

W. 

57  14  57 

9540 

58  55  14 

9596 

60  35  50 

9519 

62  16  47 

9499 

i 

Antares 

E. 

43  38  20 

9576 

41  58  53 

9566 

40  19  12 

9556 

38  39  17 

9547 

! 

Mars 

E. 

47  19    4 

9488 

45  37  34 

9474 

43  55  45 

9460 

42  13  37 

9447 

a  Aquil® 

E. 

91  57  26 

3951 

90  32  17 

3938 

89    6  53 

•man 

87  41   13 

3913 

Jupiter 

E. 

105  30  23 

9559 

103  50  32 

9545 

102  10  22 

9531 

100  29  52 

9516 

4 

Pollux 

W. 

106  45  37 

9434 

106  28  23 

9493 

110  11  25 

9411 

111  54  43 

9400 

Saturn 

W. 

71  56  48 

9480 

73  39  39 

9419 

75  22  48 

9407 

77    6  12 

2395 

. 

Regulus 

W. 

70  46  10 

9433 

72  28  57 

9491 

74  12    0 

9409 

75  55  20 

9998 

1 

Mars 

E. 

33  38  19 

9385 

31  54  22 

9374 

30  10    9 

9363 

28  25  40 

9359 

a  Aquihe 

E. 

80  29  59 

3175 

79    3  22 

3173 

77  36  41 

3179 

76    9  59 

3173 

I 
i 

J  UPITER 

E. 

92    2  47 

9453 

90  20  28 

9449 

88  37  53 

9430 

86  55     1 

9418 

i 

i  5 

Saturn 

W. 

85  47    7 

9345 

87  32    1 

9336 

89  17    8 

9397 

91     2  26 

9319 

I 

Regulus 
Spica 

W. 

84  35  57 

9346 

86  20  47 

9336 

88    5  51 

9398 

89  51     6 

9391 

i 

W. 

30  57  41 

9449 

32  40  16 

9494 

34  23  18 

9407 

36    6  43 

9399 

a  Aquilae 

E. 

68  57  23 

3906 

67  31  20 

3918 

66    5  33 

3935 

64  40    6 

3954 

Jupiter 

E. 

78  16  49 

9368 

76  32  27 

9359 

74  47  52 

9350 

73    3    5 

9341 

Fomalhaut 

E. 

99  43  57 

9519 

98    3  10 

9508 

96  22    8 

9499 

94  40  53 

9489 

6 

Regulus 
Spica 

W. 

98  40  19 

9966 

100  26  39 

9980 

102  13    8 

9974 

103  59  44 

9989 

W. 

44  48  50 

9331 

46  34    4 

9391 

48  19  32 

9314 

50    5  11 

9308 

a  Aquilae 

E. 

57  39  40 

3409 

56  17  26 

3444 

54  56    0 

3493 

53  35  28 

3545 

Jupiter 

E. 

64  16  20 

9306 

62  30  29 

9300 

60  44  30 

9995 

58  58  23 

9990 

Fomalhaut 

E. 

86  11  39 

9454 

84  29  20 

9449 

82  46  55 

9445 

81     4  24 

9441 

7 

Spica 

W. 

56  55  59 

9977 

60  42  32 

9973 

62  29  11 

9969 

64  15  55 

9966 

Jupiter 

E. 

50    6  16 

9973 

48  19  36 

9971 

46  32  53 

9969 

44  46    8 

9968 

Fomalhaut 

E. 

72  30  58 

9436 

70  48  16 

9438 

69    5  36 

9441 

67  23    0 

9445 

crPegasi 

E. 

90  36  17 

9651 

88  58  32 

9650 

87  20  43 

9648 

85  42  54 

9848 

8 

Spica 

W. 

73  10  28 

9959 

74  57  29 

9958 

76  44  30 

9959 

78  31  31 

9959 

i 

Aii  tares 

W. 

27  28  13 

9333 

29  13  24 

9393 

30  58  50 

9314 

32  44  29 

9307 

Jupiter 

E. 

35  52  14 

9971 

34    5  31 

9979 

32  18  52 

9974 

30  32  17 

9978 

Fomalhaut 

E. 

58  51  43 

9479 

57  10    0 

9489 

55  28  32 

9501 

53  47  21 

9514 

a  Pegasi 

E. 

77  34  16 

9665 

75  56  50 

9673 

74  19  34 

9681 

72  42  29 

9691 

Sun 

E. 

132  17  34 

9541 

130  37  18 

9540 

128  57     1 

9540 

127  16  45 

9549 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

iJ ..      ... 

P.L. 

P.L. 

P.L. 

P.L. 

*«2 

Name  and  DireotlOD 
of  Object. 

Midnight 

of 
Diff. 

XV* 

of 
Biff. 

xvmA. 

of 
DHL 

9683 

XXF». 

Of 

Diff. 

1 

Aldebaran 

W. 

o         /       // 

117  45  47 

9710 

1 19  22  13 

9697 

120  58  57 

122°  36'   8 

9668 

Pollux 

W. 

73  35    9 

9710 

75  11  35 

9695 

76  46  21 

9680 

78  25  27 

9666 

Regulus 

W. 

37  38  31 

9795 

31)  14  36 

9708 

40  51     2 

9699 

42  27  51 

9677 

Antares 

£. 

63  10  24 

9797 

61  34  21 

9713 

59  57  59 

9700 

58  21  19 

9687 

Mars 

E. 

67  10  54 

9863 

65  33  26 

9647 

63  55  37 

9639 

62  17  29 

9619 

2 

Pollux 

W. 

86  35  52 

9593 

88  14  56 

9579 

89  54  20 

9564 

91  34    3 

9550 

Saturn 

W. 

51  46  23 

9591 

53  25  29 

9576 

55    4  54 

9569 

56  44  40 

9549 

Regulus 

W. 

50  37  12 

9599 

52  16    8 

9584 

53  55  24 

9569 

55  a5    1 

9555 

Antares 

E. 

50  13  36 

9993 

48  35  11 

9610 

46  56  30 

9598 

45  17  33 

9587 

Mars 

E. 

54     I  42 

9545 

52  21  32 

9531 

50  41     3 

9517 

49    0  13 

9503 

a  Aquilee 

E. 

97  34  47 

3319 

96  10  58 

3300 

94  46  47 

3983 

93  22  17 

3967 

3 

Pollux 

W. 

99  57  26 

9483 

101  39    2 

9470 

103  20  57 

9458 

105    3    8 

9446 

Saturn 

W. 

65    8  18 

94*1 

66  49  59 

9468 

68  31  57 

9455 

70  14  14 

9449 

Regulus 

W. 

63  58    2 

9485 

65  39  37 

9479 

67  21  30 

9459 

69    3  41 

9446 

Antares 

E. 

36  59  10 

9540 

£>  18  53 

9539 

33  38  25 

9597 

31  57  50 

9599 

Mars 

E. 

40  31  10 

9434 

38  48  24 

9491 

37    5  20 

9409 

35  21  58 

9397 

ce  Aquilre 

E. 

86  15  19 

3909 

64  49  13 

3194 

83  22  57 

3187 

81  56  32 

3180 

Jupiter 

E. 

98  49    4 

9504 

97    7  57 

9491 

95  26  31 

9479 

93  44  48 

9466 

4 

Pollux 

W. 

113  38  17 

9390 

115  22    5 

9380 

117    6    8 

9370 

118  50  25 

9361 

Saturn 

W. 

78  49  53 

9384 

80  33  49 

9374 

82  18     1 

9364 

84    2  27 

9354 

Regulus 

W. 

77  38  57 

9387 

79  22  50 

9377 

61     6  58 

9366 

82  51  20 

9356 

Mars 

E. 

26  40  56 

9348 

24  55  59 

9339 

23  10  47 

9399 

21  25  21 

9313 

a  Aquilte 

K. 

74  43  17 

3  J  75 

73  16  38 

3179 

71  50    4 

3186 

70  23  38 

3195 

Jupiter 

E. 

85  11  53 

9407 

83  28  29 

9397 

81  44  50 

9387 

80    0  57 

9378 

5 

Saturn 

W. 

92  47  58 

9311 

94  33  41 

9304 

96  19  35 

9997 

98    5  39 

9990 

Regulus 

W. 

91  36  36 

9313 

!>3  22  16 

9306 

95    8    7 

9999 

96  54    8 

9999 

Spicn 

W. 

37  50  32 

9377 

W  34  40 

9363 

41   19    7 

9359 

43    3  51 

9341 

a  Aquflee 

E. 

63  15     1 

3975 

61  50  21 

3300 

60  26  12 

3330 

5;»    2  37 

3364 

Jupiter 

E. 

71  18    6 

9333 

6!)  32  55 

9396 

67  47  33 

9319 

66    2     1 

9319 

Fomalhaut 

E. 

92  59  24 

9480 

91   17  43 

9479 

89  35  51 

9465 

87  53  49 

9459 

6 

Regulus 
Spica 

W. 

105  46  28 

9965 

107  33  18 

9961 

109  20  14 

9958 

111     7  15 

9955 

W. 

51  51    2 

9999 

53  37    3 

9999 

55  23  14 

9087 

57    9  33 

9989 

a  Aquilte 

E. 

52  15  54 

3006 

50  57  26 

3673 

49  40  10 

3749 

48  24  15 

3839 

Jupiter 

E. 

57  12    9 

9986 

55  25  48 

9989 

53  39  22 

9979 

51  52  51 

9976 

Pomulhaut 

E. 

79  21  48 

9439 

77  39    8 

9437 

75  56  26 

9436 

74  13  42 

9435 

7 

Spica 

W. 

66    2  44 

9964 

67  49  36 

9969 

69  36  31 

9960 

71  23  29 

9959 

Jupiter 

E. 

42  59  22 

9967 

41    12  34 

9967 

39  25  47 

9966 

37  38  59 

9969 

Fomalhaut 

E. 

65  40  29 

9449 

63  58    4 

9454 

62  15  47 

9461 

60  33  40 

9469 

a  Pegasi 

E. 

84    5    4 

9648 

82  27  15 

9651 

80  49  30 

9655 

79  11  50 

9659  ! 

8 

Spica 

W. 

80  18  31 

9959 

82    5  30 

9960 

a3  52  28 

9961 

85  39  23 

9963 

Antares 

W. 

34  30  18 

9309 

36  16  16 

9997 

38    2  20 

9993 

39  48  30 

9991 

Jupiter 

E. 

28  45  46 

9984 

26  59  23 

9990 

25  13    9 

9997 

23  27    5 

9304 

Fomalhaut 

E. 

52    6  28 

9530 

50  25  57 

9547 

48  45  49 

9566 

47    6    8 

9569 

a  Pegasi 

E. 

71     5  37 

9709 

69  29    0 

9715 

67  52  40 

9799 

66  16  39 

9745 

, 

Sun 

E. 

125  36  28 

9541 

123  56  12 

9549 

122  15  58 

9543 

120  35  46 

9545 

88" 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

TTTh. 

of 

Vlh. 

of 

DP»- 

of 

& 

of  Object. 

Dlff. 

Dlff. 

Dlff. 

DHL 

9 

Spica 

W. 

87  26  16 

9965 

89°  13    5 

9967 

90  59  50 

9970 

92  46  32 

9974 

Antares 

W. 

41  34  43 

9989 

43  20  59 

9989 

45    7  15 

9988 

46  53  32 

9S8f| 

Mars 

w. 

38  13  37 

9184 

40    2  29 

9184 

41  51  20 

9186 

43  40    8 

9189  , 

Fomalhaut 

E. 

45  26  58 

9614 

43  48  22 

9649 

42  10  24 

9673 

40  33    8 

9707 

aPegasi 

E. 

64  40  59 

9769 

63    5  42 

9789 

61  30  51 

9804 

59  56  26 

9697 

Sun 

E. 

118  55  36 

9547 

117  15  29 

9549 

115  35  26 

9559 

113  55  26 

9555 

10 

Spica 

W. 

101  38  45 

9999 

103  24  54 

9997 

105  10  56 

9309 

106  56  51 

9308 

Antares 

W. 

53  44  $> 

9997 

57  30  39 

9999 

39  16  39 

9309 

61     2  35 

9307 

Mars 

W. 

52  43    7 

9903 

54  31  29 

9907 

56  19  46 

9911 

58    7  57 

9915 

aPegasi 

E. 

52  13  17 

9986 

50  42  47 

3099 

49  13  11 

3075 

47  44  31 

3197 

SUN 

E. 

105  36  31 

9573 

103  57    0 

9577 

102  17  34 

9589 

100  38   15 

9587 

11 

Antares 

W. 

69  50  48 

9396 

71  36    8 

9331 

73  21  22 

9336 

75    6  28 

9341 

Mars 

W. 

67    7  22 

9936 

68  54  55 

9941 

70  42  21 

9946 

72  29  40 

9951 

a  Aquilae 

W. 

37  44  52 

5974 

38  38  18 

5049 

39  34  40 

4839 

40  33  44 

4690 

Sun 

E. 

92  23  18 

9619 

90  44  40 

9617 

89    6    9 

9693 

87  27  46 

9699 

12 

Antares 

W. 

83  50    7 

9368 

85  34  27 

9374 

87  18  38 

9380 

89    2  40 

9386 

Mars 

W. 

81  24  23 

9977 

83  10  56 

9989 

84  57  21 

9987 

86  43  38 

9993 

a  Aq  iii  lee 

W. 

46    2  27 

4098 

47  13  39 

3939 

48  26  19 

3860 

49  40  19 

3789 

Jupiter 

W. 

21  12    1 

9414 

22  55  16 

9413 

24  38  32 

9414 

26  21  45 

9415 ; 

Sun 

E. 

79  17  52 

9659 

77  40  18 

9665 

76    2  52 

9679 

74  25  36 

9679 

13 

Antares 

W. 

97  40  39 

9419 

99  23  48 

9496 

101     6  46 

9433 

102  49  35 

9440 

aAquilae 

W. 

56    6  32 

3530 

57  26  23 

3404 

58  46  54 

3460 

60    8     2 

3431 

Jupiter 

W. 

34  57     1 

9433 

36  39  48 

9438 

38  22  30 

9443 

40    5    3 

9448 

Sun 

E. 

66  21  27 

9713 

64  45    4 

9790 

63    8  51 

9797 

61  32  48 

9734 

14 

aAquilae 

W. 

67    0  51 

3398 

68  24  30 

3315 

69  46  24 

3303 

71  12  32 

3993 

Jupiter 

W. 

48  35  52 

9477 

50  17  36 

9484 

51  59  12 

9491 

53  40  38 

9496 

Sun 

E. 

53  34  57 

9779 

51  59  53 

9780 

50  25    0 

9788 

48  50  16 

9797 

15 

a  Aquilee 

W. 

78  15  19 

3970 

79  40    5 

3969 

81     4  52 

3971 

82  29  37 

3973 

Jupiter 

W. 

62    5  24 

9533 

63  45  52 

9540 

65  26    9 

9547 

67    6  15 

9554 

Sun  • 

E. 

40  59  21 

9838 

39  25  44 

9847 

37  52  17 

9856 

36  19    3 

9866 

16 

a  Aquilee 

W. 

89  32  16 

3303 

90  56  24 

3311 

92  20  22 

3399 

93  44     8 

3334 

Jupiter 

W. 

75  24    6 

9595 

77    3    7 

9603 

78  41  56 

9619 

60  20  33 

9691 

Sun 

E. 

28  35  56 

9916 

27    3  58 

9997 

25  32  14 

9938 

24    0  44 

9950 

20 

Sun 

W. 

19    7  47 

3960 

20  32  45 

3966 

21  57  36 

3974 

23  22  19 

3981 

Regulus 

E. 

69  48  12 

9893 

68  15  44 

9903 

66  43  29 

9913 

65  11  25 

9999 

21 

Sun 

W. 

30  23  37 

3390 

31  47  25 

3398 

33  11     3 

3336 

34  34  33 

3343  ! 

Regulus 
Spica 

E. 

57  34    9 

9966 

56    3  17 

9976 

54  32  36 

9985 

53    2    6 

9994 

E. 

111  35  27 

9985 

110    4  56 

9999 

108  34  34 

3000 

107    4  21 

3007 

22 

Sun 

W. 

41  29  51 

3380 

42  52  30 

3386 

44  15    2 

3399 

45  37  27 

3398 

Saturn 

E. 

44  43  14 

3039 

43  13  50 

3046 

41  44  35 

3053 

40  15  28 

3060 

Regulus 
Spica 

E. 

45  32  13 

3036 

44    2  44 

3044 

42  33  25 

3059 

41     4  16 

3059 

E. 

99  35  30 

3041 

98    6    9 

3047 

i 

96  36  55 

3053 

95    7  48 

3059 

XVI. 
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GBEE2TWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 

Name  and  Direction 

nt  nhlAAt 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

•xvm»- 

P.L. 
of 

XXP»- 

P.L. 
of 

a 

VI    V/UJWOfc. 

Diflf. 

Diffl 

Diff. 
9984 

Diff. 

9 

Spica 

W. 

O        /        // 

94  33    9 

9977 

0          /       // 

96  19  41 

9980 

98    6    8 

O          l         II 

99  52  30 

9988 

Antares 

W. 

48  39  49 

9980 

50  26    4 

9991 

52  12  17 

9993 

53  58  28 

9995 

Mars 

w. 

45  28  52 

9191 

47  17  32 

9194 

49    6    8 

9197 

50  54  39 

9900 

Fomalhaut 

E. 

38  56  40 

9749 

37  21     5 

9795 

35  46  31 

9848 

34  13    6 

9910 

a  Pegasi 

E. 

58  22  36 

9854 

56  49  18 

9889 

55  16  36 

9914 

53  44  35 

9948 

Sun 

E. 

112  15  29 

9558 

110  .'35  37 

9o61 

108  55  50 

9565 

107  16    8 

9569 

10 

Spica  • 

W. 

108  42  38 

9313 

110  28  18 

9319 

112  13  50 

9395 

113  59  14 

9331 

Antares 

W. 

62  48  24 

9310 

64  34    9 

9314 

66  19  48 

9318 

68    5  21 

9399 

Mars 

W. 

59  56    2 

9919 

61  44    2 

9993 

63  31  55 

9997 

65  19  41 

9931 

a  Pegasi 

E. 

46  16  54 

3184 

44  50  25 

3949 

43  25  12 

3317 

42     1  20 

3396 

Sun 

E. 

98  59    2 

9599 

97  19  55 

9597 

95  40  56 

9609 

94    2    3 

2607 

11 

Antares 

W. 

76  51  27 

9346 

78  36  19 

9359 

80  21     3 

9357 

82    5  39 

9363 

Mars 

W. 

74  16  52 

9956 

76    3  56 

9961 

77  50  53 

9967 

79  37  42 

9979 

a  Aqiiilae 

W. 

41  35  17 

4503 

42  39    6 

4363 

43  45     1 

4937 

44  52  52 

4197 

Sun 

E. 

85  49  31 

9635 

84  11  24 

9641 

82  33  25 

9647 

80  55  34 

9654 

12 

Antares 

W. 

90  46  34 

9399 

"  92  30  19 

9398 

94  13  55 

9405 

95  57  22 

9419 

Mars 

W. 

88  29  47 

9999 

90  15  47 

9305 

92    1  39 

9311 

93  47  22 

9317 

aAquila? 

W. 

50  55  32 

3794 

52  11  53 

3667 

53  29  12 

3617 

54  47  27 

3579 

Jupiter 

W. 

28    4  56 

9417 

29  48    4 

9490 

31  31     9 

9494 

33  14    8 

9499 

Sun 

E. 

72  48  28 

9G85 

71   11  29 

9691 

69  34  39 

9698 

67  57  58 

9706 

13 

Antares 

W. 

104  32  13 

9447 

106  14  42 

9454 

107  57    0 

9461 

109  39    8 

9469 

a  Aq  ii  Has 

W. 

61  29  43 

3406 

62  51  53 

3389 

64  14  30 

3369 

65  37  30 

3343 

Jupiter 

W. 

41  47  29 

9459 

43  29  47 

9458 

45  11  57 

9465 

46  53  59 

9471 

Sun 

E. 

59  56  54 

9741 

58  21   10 

9748 

56  45  36 

9756 

55  10  12 

9764 

i 

14 

ot  Aquilie 

W. 

72  36  51 

3986 

74     1  19 

3980 

75  25  53 

3974 

76  50  35 

1 
3979  | 

Jupiter 

W. 

55  21  54 

9505 

57    3    2 

9519 

58  43  59 

9519 

60  24  47 

9596 

Sun 

E. 

47  15  44 

9805 

45  41  22 

9813 

44    7  10 

9891 

42  33  10 

9830 

15 

a  Aquilse 

W. 

83  54  20 

3977 

85  18  58 

3989 

86  43  32 

3987 

88    7  58 

3994 

Jupiter 

W. 

68  46  11 

9561 

70  25  57 

9569 

72    5  31 

9578 

73  44  54 

9587 

Sun 

E. 

34  46     1 

9876 

.33  13  10 

9886 

31  40  33 

9895 

30    8    6 

9905 

16 

a  Aquilee 

W. 

95    7  40 

3347 

96  30  57 

3360 

97  53  59 

3376 

99  16  43 

3394 

Jupiter 

W. 

81  59    0 

9630 

83  37  14 

9639 

85  15  17 

9648 

86  53    7 

9657 

Sun 

E. 

22  29  29 

9963 

20  58  30 

9976 

19  27  47 

9999 

17  57  23 

3006 

30 

Sun 

W. 

24  46  53 

3988 

26  11  18 

3995 

27  35  34 

3304 

28  59  40 

3319 

Regulus 

E. 

63  39  34 

9939 

62    7  55 

9941 

60  36  28 

9950 

59    5  13 

9959 

21 

Sun 

W. 

35  57  54 

3351 

37  21     5 

3359 

38  44    9 

3366 

40    7    4 

3373 

Regulus 

E. 

51  31  46 

3003 

50     I  38 

3019 

48  31  39 

3090 

47     1  51 

3098 

Spica 

E. 

105  34  17 

3014 

104     4  23 

3091 

102  34  37 

3098 

101     4  59 

3035 

32 

Sun 

W. 

46  59  45 

3403 

48  21  57 

3408 

49  44    3 

3414 

5)     6    4 

3490 

Saturn 

E. 

38  46  30 

3066 

37  17  39 

3073 

35  48  57 

3079 

34  20  22 

3086 

Regulus 
Spica 

E. 

39  35  16 

3067 

38    6  24 

3074 

36  37  42 

3081 

35    9    8 

3088 

_ 

E. 

93  38  49 

3054 

92    9  55 

3069 

90  41    9 

3074 

89  12  29 

3078 

90 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

o 

P.L. 

P.L. 

P.L. 

P.L. 

Name  And  Direction 

Noon. 

of 

DP>- 

of 

VI* 

of 

Kb- 

of 

of  Object. 

Diff. 

Diff. 
3497 

55  11  34 

Diff. 

DHT. 

23 

Sun 

W. 

52  27'  S& 

3494 

53  49  48 

3430 

O           /         // 

56  33  16 

3433 

Saturn 

E. 

32  51  55 

3091 

31  23  36 

3097 

29  55  23 

3103 

28  27  17 

3109 

Regulus 
Spica 

E. 

33  40  44 

3096 

32  12  28 

3103 

30  44  21 

3110 

29  16  23 

3117 

E. 

87  43  53 

3063 

86  15  23 

3087 

84  46  57 

3091 

83  18  36 

3094 

24 

Sun 

W. 

63  21     5 

3449 

64  42  33 

3443 

66    4    2 

3449 

67  25  30 

3441 

Spica 

E. 

75  57  39 

3104 

74  29  34 

3105 

73     1  31 

3106 

71  33  27 

3108 

An  tares 

E. 

121  51  59 

3104 

120  23  55 

3104 

118  55  51 

3103 

117  27  46 

3103 

25 

Sun 

W. 

74  13  12 

3433 

75  34  52 

3430 

76  56  36 

3495 

78  18  24 

3490 

Pollux 

W. 

26  38  43 

3190 

28    6  28 

3113 

29  34  22 

3104 

31    2  27 

3095 

Spica 

E. 

64  13    9 

3101 

62  45    0 

3099 

61    16  50 

3097 

59  48  36 

3094 

Mars 

E. 

108  51  57 

9959 

107  20  44 

9948 

105  49  26 

9945 

104  18     4 

9941 

Antares 

E. 

110    6  48 

3091 

108  38  27 

3067 

107  10    2 

3083 

105  41  31 

3079 

26 

Sun 

W. 

85    8  55 

3390 

86  31  23 

3381 

87  54    0 

3373 

89  16  45 

3365 

Pollux 

W. 

38  25  18 

3055 

39  54  22 

3047 

41  23  36 

3038 

42  53    2 

3099 

Spica 
Mars 

E. 

52  26  26 

3075 

50  57  451 

3070 

49  28  58 

3065 

48    0     5 

3059 

E. 

96  39  45 

9914 

95    7  44 

9907 

93  35  34 

9900 

92    3  15 

9899 

Antares 

E. 

98  17  29 

3050 

96  48  18 

3043 

95  18  58 

3035 

93  49  30 

3097 

27 

Sun 

W. 

96  13  13 

3316 

97  37    6 

3305 

99    1   12 

3993 

100  25  33 

3980 

Pollux 

W. 

50  23  10 

9978 

51  53  51 

9967 

53  24  46 

9955 

54  55  56 

9949 

Spica 
Mars 

E. 

40  33  58 

3031 

39    4  24 

3095 

37  34  43 

3090 

36    4  55 

3015 

E. 

84  19     I 

9848 

82  45  34 

9838 

81   11  55 

9897 

79  38     1 

9616 

Antares 

E. 

86  19  28 

9961 

84  48  53 

9971 

83  18    5 

9960 

81  47     3 

9949 

28 

Son 

W. 

107  31    2 

3913 

108  56  58 

3198 

110  23    9 

3183 

111  49  40 

3166 

Pollux 

W. 

62  35  41 

9878 

64    8  29 

9864 

65  41  35 

9849 

67  14  59 

9834 

Saturn    . 

W. 

27    3  38 

9909 

28  35  45 

9893 

30    8  12 

9877 

31  41     0 

9861 

Regulus 

W. 

26  44  55 

9990 

28  16  48 

9900 

29  49    6 

9889 

31  21  47 

96S5 

Mars 

E. 

71  44  53 

9756 

70    9  26 

9743 

68  33  43 

9730 

66  57  42 

9715 

Antares 

E. 

74    8  13 

9888 

72  35  39 

9875 

71     2  49 

9869 

69  29  41 

9848 

29 

Sun 

W. 

119    7     I 

3065 

120  35  30 

3067 

122    4  20 

3050 

123  33  31 

3039 

Pollux 

W. 

75    6  51 

9757 

76  42  15 

9741 

78  18    0 

9795 

79  54    6 

9708 

Saturn 

W. 

39  30  19 

9777 

41     5  16 

9760 

42  40  35 

9743 

44  16  16 

9797 

Regulus 

W. 

39  11     3 

9774 

40  46    4 

9756 

42  21  29 

9738 

43  57  17 

9791 

Antares 

E. 

61  39  29 

9777 

60    4  30 

9769 

58  29  1 1 

9747 

56  53  32 

9731 

a  Aquile 

E. 

107    9  57 

3554 

105  50  33 

3595 

104  30  37 

3497 

103  10  10 

3471 

30 

Pollux 

W. 

88    0  13 

9695 

89  38  34 

9608 

91   17  20 

9591 

92  56  28 

9573 

Saturn 

W. 

52  20  26 

9639 

53  58  26 

9699 

55  36  50 

9605 

57  15  38 

9508 

Regulus 

W. 

52    2  15 

9631 

53  40  27 

9613 

55  19    3 

9595 

56  58    3 

9578 

Antares 

E. 

48  50  16 

9656 

47  12  37 

9640 

45  34  37 

9696 

43  56  18 

9619 

a  Aquilee 

E. 

96  20  50 

3353 

94  57  40 

3331 

93  34     5 

3319 

92  10    8 

3993 

31 

Pollux 

W. 

101  18    5 

9468 

102  59  35 

9471 

104  41  29 

9455 

106  23  45 

9438 

Saturn 

W. 

65  35  36 

9501 

67  16  48 

9464 

68  58  24 

9467 

70  40  23 

9459 

Regulus 

W. 

65  19  12 

9490 

67    0  39 

9473 

68  42  30 

9456 

70  24  45 

9439 

Antares 

E. 

35  40    2 

9550 

a*3  59  57 

9539 

32  19  38 

9530 

30  39    6 

9593 

a  Aquila 

E. 

85    5  16 

3916 

83  39  26 

3905 

82  13  23 

3194 

80  47    5 

3184 

XVHL 
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GREENWICH  MEAF  TIME. 

LUNAR  DISTANCES. 

• 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 
of 

Diff. 

XV*. 

P.L. 

of 

Diff. 

xvnib. 

P.L. 

of 

Diff. 

XXP>. 

P.L. 

of 

Diff. 

23 

Sun 

W. 

O           /         If 

57  54  55 

3435 

0          /       // 

59  16  30 

3437 

60  38    3 

3439 

O          /       // 

61  59  35 

3441 

Saturn 

E. 

26  59  19 

3115 

25  31  27 

3191 

24    3  43 

3196 

2236    8 

3131 

Regulus 

B. 

27  46  34 

3195 

26  20  55 

3134 

24  53  27 

3146 

23  26    9 

3164 

Spica 

E. 

81  50  19 

3097 

80  22    4 

3099 

78  53  54 

3101 

77  25  45 

3103 

24 

Son 

W. 

68  46  59 

3440 

70    8  29 

3438 

71  30    1 

3437 

72  51  35 

3435 

Spica 

E. 

70    5  25 

3108 

68  37  23 

3105 

67    9  19 

3104 

65  41  15 

3103 

An  tares 

E. 

115  59  40 

3109 

114  31  30 

3100 

113    3  19 

3097 

111  35    5 

3094 

25 

Sun 

W. 

79  40  18 

3416 

81    2  17 

3419 

82  24  23 

3405 

83  46  36 

3398 

Pollux 

w. 

32  30  43 

3080 

33  59    6 

3089 

35  27  40 

3073 

36  56  24 

3063 

Spica 
Mars 

E. 

58  20  19 

3091 

56  51  57 

3087 

55  23  32 

3083 

53  55    1 

3079 

E. 

102  46  37 

9936 

101  15    4 

9931 

99  43  25 

9996 

98  11  39 

9990 

Antares 

E. 

104  12  56 

3075 

102  44  14 

3070 

101  15  26 

3064 

99  46  31 

3057 

26 

Sun 

W. 

90  39  41 

3358 

92    2  47 

3349 

93  26    4 

3337 

94  49  32 

3396 

Pollux 

W. 

44  22  39 

3090 

45  52  28 

3010 

47  22  29 

9999 

46  52  43 

9988 

Spica 
Mars 

E. 

46  31     5 

3054 

45    1  59 

3049 

43  32  45 

3043 

42    3  26 

3037 

E. 

90  30  46 

9884 

88  58    6 

9876 

87  25  16 

9867 

85  52  14 

9858 

Antares 

E. 

92  19  51 

3019 

90  50    3 

3010 

89  20    3 

3001 

87  49  52 

9991 

27 

Sun 

W. 

101  50    8 

3987 

103  14  57 

3953 

104  40    3 

3940 

106    5  24 

3996 

Pollux 

W. 

56  27  21 

9930 

57  59    1 

9917 

59  30  58 

9904 

61     3  11 

9891 

Spica 
Mars 

E. 

34  35    1 

3010 

33    5    0 

3006 

31  34  55 

3004 

30    4  47 

3003 

E. 

78    3  54 

9805 

76  29  31 

9793 

74  54  55 

9781 

73  20    2 

9768 

Antares 

E. 

80  15  47 

9938 

78  44  17 

9996 

77  12  31 

9914 

75  40  30 

9901 

28 

Sun 

W. 

113  16  29 

3151 

114  43  37 

3134 

116  11     5 

3118 

117  38  53 

3101 

Pollux 

W. 

68  46  42 

9819 

70  22  44 

9804 

71  57    6 

9789 

73  31  48 

9773 

Saturn 

W. 

33  14    9 

9844 

34  47  39 

9897 

36  21  31 

9810 

37  55  44 

9794 

Regulus 

W. 

32  54  51 

9846 

34  28  19 

9898 

36    2  11 

9810 

37  36  25 

9799 

Mars 

K. 

65  21  23 

9701 

63  44  45 

9687 

62    7  49 

9673 

60  30  33 

9658 

Antares 

E. 

67  56  ]<> 

9834 

66  22  32 

9890 

64  48  30 

9806 

63  14    9 

9791 

29 

Sun 

W. 

125    3    4 

3014 

126  32  59 

9996 

128    3  17 

9978 

129  33  57 

9959 

Pollux 

W. 

81  30  35 

9999 

83    7  25 

9675 

84  44  38 

9659 

86  22  14 

9641 

Saturn 

W. 

45  52  20 

9709 

47  28  47 

9891 

49    5  36 

9674 

50  42  49 

9657 

Regulus 

W. 

45  33  29 

9703 

47  10    4 

9685 

48  47    4 

9667 

50  24  27 

9649 

Antares 

E. 

55  17  34 

9716 

53  41   15 

9701 

52    4  34 

9686 

50  27  35 

9671 

a  Aquiltt 

E. 

101  49  14 

3446 

100  27  48 

3490 

99    5  56 

3397 

97  43  36 

3374 

30 

Pollux 

W. 

94  36    0 

9557 

96  15  56 

9539 

97  56  15 

9599 

99  36  59 

9505 

Saturn 

W. 

58  54  49 

9570 

60  34  25 

9553 

62  14  25 

9536 

63  54  49 

9519 

Regulus 

W. 

58  37  28 

9560 

60  17  17 

9549 

61  57  31 

9594 

63  38    9 

9507 

Antares 

E. 

42  17  39 

9598 

40  38  42 

9584 

38  59  26 

9579 

37  19  52 

9560 

aAqtiito 

E. 

90  45  48 

3975 

89  21     8 

3959 

87  56    9 

3943 

86  30  51 

3999 

31 

Pollux 

W. 

108    6  25 

9499 

109  49  28 

9406 

111  32  54 

9391 

113  16  42 

9375 

Saturn 

w. 

72  22  46 

9434 

74    5  32 

9418 

75  48  42 

9403 

77  32  14 

9386 

Regulus 

w. 

72    7  24 

9493 

73  50  26 

9406 

75  33  52 

9300 

77  17  41 

9374 

Antares 

E. 

28  58  33 

9519 

27  17  36 

9517 

25  36  47 

9515 

23  55  55 

9514 

a  Aquihe 

E. 

79  20  37 

3176 

77  54    0 

3170 

76  27  15 

3166 

75    0  25 

3163 
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AT  GREENWICH  APPARENT  NOON. 


I 


SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN: 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  Ascension. 


h     m       s 

4  37  14.62 
4  41  20.34 
4  45  26.44 

4  49  32.91 
4  53  39.73 

4  57  46.89 

5  1  54.38 
5  6  2.17 
5  10  10.25 

5  14  18.59 
5  18  27.19 
5  22  36.01 

5  26  45.03 
5  30  54.23 
5  35  3.57 

5  39  13.04 
5  43  22.61 
5  47  32.24 

5  51  41.91 

5  55  51.60 

6  0     1.27 

6  4  10.90 
6  8  20.47 
6  12  29.95 

6  16  39.30 
6  20  48.51 
6  24  57.56 

6  29  6.42 
6  33  15.08 
6  37  23.51 

6  41  31.70 


Dlff.  for 
1  Hoar. 


0.230 
0.246 
0.262 

0.277 
0.291 
0.305 

0.318 
0.330 
0.342 

0.353 
0.363 
0.372 

0.380 
0.386 
0.392 

0.396 
0.399 
0.401 

0.403 
0.403 
0.402 

0.399 
0.396 
0.391 

0.386 
0.379 
0.372 

0.364 
0.355 
0.345 

10.335 


Apparent 
Declination. 


N.22  5  27.6 

22  13  20.6 

22  20  50.4 

22  27  56.7 

22  34  39.5 

22  40  58.7 

22  46  54.1 

22  52  25.5 

22  57  33.0 

23  2  16.3 
23  6  35.4 
23  10  30.1 

23  14  0.3 

23  17  6.0 

23  19  47.0 

23  22  3.4 

23  23  55.1 

23  25  22.0 

23  26  24.1 

23  27  1.3 

23  27  13.7 

23  27  1.2 

23  26  23.9 

23  25  21.8 

23  23  54.9 

23  22  3.3 

23  19  47.1 

23  17  6.3 

23  14  0.9 

23  10  31.1 


N.23  6  37.0  -10.25 


Diff.  for 
1  Honr. 


+20.19 
19.22 
18.25 

+17.27 
16.29 
15.30 

+  14.31 
13.31 
12.31 

+  11.30 
10.29 
9.27 

•+  8.25 
7.23 
6.20 

+  5.17 
4.14 
3.10 

+  2.07 

+  1.04 

0.00 

-  1.03 
2.07 
3.10 

-  4.13 
5.16 
6.19 

-  7.21 
8.23 
9.24 


Semi- 
diameter. 


Sidereal 
Time  of 

Semi- 
diameter 
Paieing 
Meridian 


15  48.34 
15  48.21 
15  48.08 

15  47.95 
15  47.83 
15  47.71 

15  47.59 
15  47.48 
15  47.37 

15  47.26 
15  47.16 
15  47.06 

15  46.97 
15  46.88 
15  46.80 

15  46.72 
15  46.65 
15  46.58 

15  46.52 
15  46.47 
15  46.42 

15  46.38 
15  46.34 
15  46.31 

15  46.28 
15  46.25 
15  46.23 

15  46.21 
15  46.20 
15  46.19 

15  46.18 


68.43 
68.48 
68.53 

68.58 
68.63 
68.67 

68.71 
68.75 
68.79 

68.82 
68.85 
68.88 

68.90 
68.92 
68.94 

68.95 
68.96 
68.97 

68.97 
68.97 
68.97 

68.97 
68.96 
68.95 

68.94 
68.92 
68.90 

68.88 
68.85 
68.82 


Equation  of 
Time, 
to  be 

Subtracted 
from 


Added  to 

Apparent 

Time. 


2  25.93 
2  16.79 
2    7.27 


57.38 
47.15 
36.58 

25.68 

14.48 

3.00 

51.24 
39.23 
27.01 

14.58 

1.97 


0  10.78 

0  23.65 
0  36.63 

0  49.66 

1  2.74 
1  15.84 
1  28.91 

1  41.95 
1.  54.93 

2  7.81 

2  20.57 
2  33.19 
2  45.64 

2  57.91 

3  9.98 
3  21.82 


68.78      3  33.42 


DUE  for 
1  Hoar. 


0.373 
0.389 
0.405 

0.420 
0.434 
0.448 

0.461 
0.473 
0.485 

0.496 
0.506 
0.515 

0.523 
0.529 
0.535 

0.539 
0.542 
0.544 

0.546 
0.546 
0.545 

0.542 
0.539 
0.534 

0.529 
0.522 
0.515 

0.507 
0.498 
0.488! 

0.478 


Note.— The  mean  time  of  aemidiameter  passing  may  be  found  by  subtracting  0M9  from  the  sidereal  time. 

The  sign  4-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing; 
the  sign  —  indicates  that  north  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 

% 

• 

ft 

! 

o 

3 

* 

THE 

SUN'S 

Equation  of 

Time, ' 

tobe 

Added  to 

Diff.  for 
1  Honr. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  8un. 

Apparent 
Bight  Ascension. 

Dlff.  for 
1  Hoar. 

Apparent 
Declination. 

Difll  for 
1  Hoar. 

Subtracted 

from 
Mean  Time. 

SUN. 

1 

h      m       8 

4  37  15.04 

• 
10.229 

N.  22     5  2&4    +20.19 

m       a 

2  25.92 

s 
0.373 

h      m       s 

4  39  40.96 

Mon. 

2 

4  41  20.74     10.245 

22  13  21.3      19.22 

2  16.78 

0.389 

4  43  37.51 

Tues. 

3 

4  45  26.81  '   10.961 

22  20  51.0      18.25 

2     7.26 

0.405 

4  47  34.07 

,  Wed. 

4 

4  49  33.25  i   10 .276 

22  27  57.3   +17.27 

1  57.37 

0.420 

4  51  30.62 

Thur. 

5 

4  53  40.04  ;   10.290 

22  34  40.0      16.29 

1  47.14 

0.434 

4  55  27.18 

1  Frid. 

6 

4  57  47.17     10.304 

22  40  59.1       15.30 

1  36.57 

0.448 

4  59  23.74 

Sat. 

7 

5     1  54.63     10.317 

22  46  54.4+M.31 

1  25.67 

0.461 

5     3  20.30 

SUN. 

8 

5     6    2.39     10.329 

22  52  25.8      13.31 

1   14.47 

0.473 

5     7  16.86 

Mon. 

9 

5  10  10.43     10.341 

22  57  33.2      12.31 

1     2.99 

0.485 

5  11    13.42 

Tues. 

10 

5  14  18.74     10.352 

23    2  16.5    +11.30 

0  51.23 

0.496 

5  15     9.97 

Wed. 

11 

5  18  27.30     10.362 

23     6  35.5 !     10.29 

0  39.22 

0.506 

5  19     6.53 

Thur. 

12 

>     5  22  36.09     10.371 

23  10  30.1        9.27 

0  27.00 

0.515 

5  23     3.09 

Frid. 

13 

5  26  45.07     10.379 

23  14     0.3   +  8.25 

0  14.58 

0.523 

5  26  59.65 

Sat. 

SUN. 

14 
15 

5  30  54.23  J   10.385 
5  35     3.54     10.391 

23  17     6.0       7.23 
23  19  47.0       6.20 

0     1.97 

0.529 
0.535 

5  30  56.20 
5  34  52.76 

0  10.78 

Mon. 

16 

5  39  12.97     10.395 

23  22     3.4    +  5.17 

0  23.65 

0.539 

5  38  49.32 

Tues. 

17 

5  43  22.50 !   10.398 

23  23  55.1  '      4.14 

0  36.62 

0.542 

5  42  45.88 

Wed. 

18 

5  47  32.09 '   10.400 

j 

23  25  22.0       3.10 

0  49.65 

0.544 

5  46  42.44 

Thur. 

19 

5  51  41.73     10.402 

23  26  24.1.  +  2.07 

1     2.73 

0.546 

5  50  39.00 

Frid. 

20 

5  55  51.381  10.402 

23  27     1.3    +  1.04 

1   15.83 

0.546 

5  54  35.55 

Sat. 

21 

6     0     1.01  1  10.401 

23  27  13.7  |      0.00 

1  28.90 

0.545 

5  58  32.11 

SUN. 

22 

i 
6     4  10.61  ;  10.398 

23  27     1.3    -  1.03 

1  41.94 

0.542 

6     2  28.67 

Mon. 

23 

6     8  20.151  10.395 

23  26  24.0  !      2.07 

1  54.92 

0.539 

6     6  25.23 

Tues. 

24 

6  12  29.58  ,   10.390 

i 

23  25  21.9,      3.10 

2     7.80 

0.534 

6  10  21.78 

Wed. 

25 

i 
6  16  38.89     10.385 

23  23  55.1  ;-  4.13 

2  20.55 

0.529 

6  14  18.34 

Thur. 

26 

6  20  48.07  !   10.378 

23  22     3.6       5.16 

2  33.17 

0.522 

6  18  14.90 

Frid. 

27 

6  24  57.08     10.371 

23  19  47.4       6.19 

2  45.62 

0.515 

6  22  11.46 

Sat. 

28 

6  29     5.91  '  10.363 

23  17     6.6    -  7.21 

2  57.89 

0.507 

6  26     8.02 

SUN. 

29 

6  33  14.53     10.354 

23  14     1.3!      8.23 

3     9.95 

0.498 

6  30     4.58 

Mon. 

30 

6  37  22.92     10.344 

23  10  31.6       9.24 

3  21.79 

0.488 

6  34     1.13 

Tues. 

31 

i 
6  41  31.08     10.334 

N.  23     6  37.6   -10.25 

3  33.39 

0.478 

6  37  57.69 

Nora— The 
The 

»rei 

semidiaiuetcr  for  mean  noon  n 
sign  +  prefixed  to  the  hourly 
ncreasing;  the  sign  —  indicate 

iny  be  assumed  the  same  as  th 
change  of  decimation  indicate* 
-h  that  noith  declinations  are  t 

at  for  apparent  i 
that  north  decl 
re  reusing  - 

loon. 
Inations 

Diffk  for  1  hour, 
+  9».8565. 
(Table  III.) 
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JUNE,    1890. 


m. 


AT  GREENWICH  MEAN  NOON. 


i 


I 


THE  SUN'S 


TRUE  LONGITUDE. 


A' 


DUEL  for 
IHour. 


LATITUDE. 


Logaritam 

of  the 

Badlua  Vector 

of  tiM 

Earth. 


DULfor 
IHour. 


Mam  Time 

of 

Sidereal  Noon. 


1 
2 
3 

4 
5 

6 

7 

8 
9 

10 

rl  u 

12 

13 
14 

15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


152 
153 
154 

155 
156 
157 

158 
159 
160 

161 
162 
163 

164 
165 
166 

167 
168 
169 

170 
171 
172 

173 
174 
175 

176 
177 

178 

179 
180 
181 

182 


70  53  55.1 

71  51  21.0 

72  48  45.8 

73  46    9.7 

74  43  32.9 

75  40  55.4 

76  38  17.2 

77  85  38.4 

78  32  59.2 

79  30  19.5 

80  27  39.4 

81  24  58.9 

82  22  17.9 

83  19  36.5 

84  16  54.7 

85  14  12.5 
66  11  29.8 

87  8  46.7 

88  6    3.1 

89  3  18.9 

90  0  34.1 

90  57  48.8 

91  55     3.0 

92  52  16  5 

93  49  29.4 

94  46  41.9 

95  43  53.9 

96  41     5.5 

97  38  16.7 

98  35  27.6 

99  32  38.3 


53  52.1 

51  17.8 

48  42.5 

46  6.3 
43  29.3 
40  fcl.6 

38  18.2 
35  34.2 
32  54.8 

30  15.0 
27  34.7 
24  54.0 

22  12.8 
19  31.2 
16  49.3 

14    6.9 

11  24.0 

8  40.7 

5  56.9 
3  12.6 
0  27.7 

57  42.2 

54  56.1 

52  9.4 

49  22.2 
46  34.5 
43  46.3 

40  57.7 
38  8.7 
35  19.4 

32  30.0 


43.60 
43.55 
43.51 

43.48 
43.45 
43.42 

43.40 
43.37 
43.35 

43.33 
43.31 
43.29 

43.28 
43.26 
43.25 

43.23 
43.21 
43.19 

43.17 
43.15 
43.13 

43.10 
43.08 
43.05 

43.03 
43.01 
42.99 

42.97 
42.96 
42.95 

142.94 


+  0.44 
0.32 
0.19 

+  0.06 

-0.07 

0.19 

-0.29 
0.37 
0.42 

-  0.44 
0.42 
0.38 

-0.31 

0.22 

-0.12 

+  0.01 
0.14 
0.27 

+  0.39 
0.50 
0.59 

+  0.65 
0.68 
0.68 

+  0.66 
0.60 
0.51 

+  0.41 
0.30 
0.17 

+  0.03 


0.0062099 
0.0062703 
0.0063295 

0.0063874 
0.0064441 
0.0064994 

0.0065533 
0.0066057 
0.0066564 

0.0067053 
0.0067522 
0.0067971 

0.0068398 
0.0068801 
0.0069180 

0.0069533 
0.0069861 
0.0070163 

0.0070439 
0.0070689 
0.0070914 

0.0071115 
0.0071292 
0.0071447 

0.0071582 
0.0071698 
0.0071794 

0.0071872 
0.0071934 
0.007  J  981 

0.0072014 


+25.4 
24.9 
24.4 

+23.9 
23.3 
22.6 

+22.2 
21.5 
20.8 

+20.0 
19.2 

18.3 

+17.3 
16.3 
15.3 

+14.2 
13.1 
12.0 

+10.9 
9.9 
8.9 

+  7.9 
6.9 
6.0 

+  5.2 
4.1 
3.6 

+  2.9 
2.3 
1.7 

+  1.1 


h      m      s 

19  17  8.96 
19  13  13.05 
19     9  17.14 

19  5  21.22 
19  1  25.31 
18  57  29.40 

18  53  33.49 
J8  49  37.57 
18  45  41.66 

18  41  45.75 
18  37  49.84 
18  33  53.92 

18  29  58.01 
18  26  2.10 
18  22     6.19 

18  18  10.27 
18  14  14.36 
18  10  18.45 

18  6  22.54 
18  2  26.63 
17  58  30.72 

17  54  3481 
17  50  38.90 
17  46  42.96 

17  42  47.07 
17  38  51.16 
17  34  55.25 

17  30  59.33 
17  27  3.42 
17  23     7.51 

17  19  11.60 


Nor*.— The  numbers  In  eolnmn  A  oerreepond  to  the  true  equinox  of  the  date;  In  oolnmn  V,  to 
the  mean  equinox  of  January  0*.0. 


Din!,  for  1  Hour, 
—  9-.8296. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

THE  MOON'S 

1 
1 

p 

SBMIDIAMBTER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
lHoor. 

Midnight. 

Diff.  for 
1  Hear. 

Meridian  of 
Greenwich. 

Biff,  for 
1  Hoar. 

Noon. 

1 

/       it 

16     1.2 

16    T5 

/       // 

58  41.1 

// 
+1.96 

59     4.1 

+1.84 

h      m 

10  46.3 

m 
2.24 

13.7 

2 

16  13.2 

16  18.2 

59  25.1 

1.65 

59  43.6 

1.42 

11  42.3 

2.42 

14.7 

3 

16  22.5 

16  25.8 

59  59.2 

1.16 

60  11.4 

0.87 

12  42.5 

2.57 

15.7 

4 

16  28.2 

16  29.5 

60  20.1 

+0.57 

60  25.1 

+0.26 

13  45.6 

2.64 

16.7 

5 

16  29.8 

16  29.2 

60  26.3 

-0.04 

60  24.0 

-0.33 

14  49.2 

2.61 

17.7 

6 

16  27.7 

16  25.4 

60  18.4 

0.59 

60    9.8 

0.83 

15  50.7 

2.48 

18.7 

7 

16  22.3 

16  18.6 

59  58.5 

-1.03 

59  45.0 

-1.20 

16  48.4 

2.32 

19.7 

8 

16  14.4 

16    9.9 

59  29.7 

1.33 

59  13.0 

J. 43 

17  42.0 

2.18 

20.7 

9 

16     5.1 

16    0.1 

58  55.3 

1.50 

58  37.1 

1.53 

18  32.0 

2.03 

21.7 

10 

15  55.1 

15  50.0 

58  18.6 

-1.55 

58    0.0 

-1.54 

19  19.5 

1.93 

22.7 

11 

15  45.0 

15  40.1 

57  41.6 

1.53 

57  23.5 

1.49 

20    5.6 

1.91 

23.7 

12 

15  35.3 

15  30.6 

57     5.8 

1.45 

56  48.7 

1.41 

20  51.4 

1.92 

24.7 

13 

15  26.1 

15  21.8 

56  32.1 

-1.36 

56  16.2 

-1.30 

21  37.8 

1.96 

25.7 

14 

15  17.6 

15  13.6 

56    0.9 

1.25 

55  46.3 

1.19 

22  25.5 

2.02 

26.7 

15 

15     9.8 

15     6.2 

55  32.4 

1.13 

55  19.1 

1.07 

23  14.6 

2.07 

27.7 

16 

15    2.8 

14  59.6 

55    6.6 

-1.00 

54  55.0 

-0.93 

6 

28.7 

17 

14  56.7 

14  54.0 

54  44.2 

0.86 

54  34.4 

0.77 

0    4.9 

2.10 

0.1 

18 

14  51.7 

14  49.6 

54  25.7 

0.68 

54  18.1 

0.58 

0  55.6 

2.10 

1.1 

19 

14  47.9 

14  46.6 

54  11.8 

-0.46 

54    7.0 

-0.34 

1  45.9 

2.07 

2.1 

20 

14  45.7 

14  45.3 

54    3.7 

-0.20 

54    2.2 

-0.05 

2  34.9 

2.00 

3.1 

21 

14  45.4 

14  46.0 

54    2.6 

+0.11 

54     4.9 

+0.28 

3  22.0 

1.92 

4.1 

22 

14  47.2 

14  49.1 

54    9.4 

+0.47 

54  16.1 

+0.66 

4    7.2 

1.85 

5.1 

23 

14  51.5 

14  54.6 

54  25.1 

0.85 

54  36.5 

1.05 

4  50.7 

1.79. 

6.1 

24 

14  58.4 

15    2.8 

54  50.3 

1.25 

55     6.5 

1.45 

5  33.1 

1.77 

7.1 

25 

15    7.8 

15  13.5 

55  25.0 

+1.64 

55  45.8 

+1.82 

6  15.5 

1.78 

8.1 

26 

15  19.7 

15  26.4 

56     8.6 

1.98 

56  33.3 

2.12 

6  58.7 

1.84 

9.1 

27 

15  33.6 

15  41.0 

56  59.6 

2.24 

57  27.0 

2.32 

7  44.0 

1.95 

10.1 

28 

15  48.7 

15  56.5 

57  55.2 

+2.36 

58  23.7 

+2.36 

8  32.5 

2.11 

11.1 

29 

16    4.1 

16  11.5 

58  51.8 

2.30 

59  18.8 

2.19 

9  25.5 

2.31 

12.1 

90 

16  18.4 

16  24.6 

59  44.2 

2.02 

60    7.2 

1.80 

10  23.4 

2.50 

13.1 

31 

16  30.1 

16  34.6 

60  27.3 

+1.52 

60  43.7 

+1.20 

11  25.7 

2.65 

14.1 

96 


JUNE,   1890. 


V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Diftfor 
1  Minute. 

Declination. 

Diff  for 
1  Minute. 

Hoar. 

Right  Ascension. 

Diff  for 
1  Minute. 

Declination. 

Diff  for 
1  Minute. 

SUNDAY  1. 

TUESDAY  3. 

h     m     s 

8 

O         /         » 

a 

h     m     s 

s 

O        1  _  « 

i 

0 

15    3    8.55 

8.9477 

8.14    0    2.3 

19.  J  48 

0 

16  58  58.57 

9.5739 

S.21  58  26.4 

7.114  ' 

1 

15    5  23.61 

9.3543 

14  12    9.3 

J  9.084 

1 

17    1  33.18 

9.5796 

22    5  28.9 

6467 

2 

15    7  39.07 

9.9610 

14  24  12.4 

19.017 

2 

17    4    8.-14 

9.5856 

22  12  22.5 

6419 

3 

15    9  54.93 

9.9677 

14  36  11.4 

11.940 

3 

17    6  43.45 

9.5913 

22  19    7.2 

6470 

4 

15  12  11.19 

9.9744 

14  48    6.3 

11.881 

4 

17    9  19.10 

9.5970 

22  25  42.9 

6wM9 

5 

15  14  27.86 

9.9619 

14  59  57.1 

11.811 

5 

17  11  55.09 

9.6096 

22  32    9.5 

6.367 

6 

15  16  44.94 

9.9881 

15  11  43.6 

11.738 

6 

17  14  31.41 

9.6080 

22  38  26.9 

&2i3  ; 

7 

15  19    2.43 

9.9949 

15  23  25.7 

11.684 

7 

17  17    8.05 

94139 

22  44  35.1 

6457 

8 

15  21  20.33 

9.3018 

15  35    3.3 

11.588 

8 

17  19  45.00 

9.6184 

22  50  33.8 

5499 

9 

15  23  38.65 

9.3067 

15  46  36.3 

11.511 

9 

17  22  22.26 

94935 

22  56  23.0 

5.741 

10 

15  25  57.38 

9.3157 

15  58    4.6 

11.439 

10 

17  24  59.82 

9.6985 

23    2    2.7 

5489 

11 

15  28  16.53 

9.3936 

16    9  28.1 

11451 

11 

17  27  37.68 

9.6333 

23    7  32.9 

5.493  | 

12 

15  30  36.09 

9.3995 

16  20  46.7 

11.968 

12 

17  30  15.82 

9.63*) 

.    23  12  53.4 

5461 

13 

15  32  56.07 

9.3366 

16  32    0.3 

11.163 

13 

17  32  54.24 

9.6497 

23  18    4.2 

5.097 

14 

15  35  16.48 

9.3437 

16  43    8.7 

11.097 

14 

17  35  32.94 

9.6479 

23  23    5.1 

4439 

15 

15  37  37.31 

94507 

16  54  11.9 

11.008 

15 

17  38  11.9] 

9.6516 

23  27  56.1 

4.767 

16 

15  39  58.56 

9.3577 

17    5    9.7 

10.918 

16 

17  40  51.13 

94558 

23  32  37.2 

4.601 

17 

15  42  20.23 

9.3647 

17  16    2.1 

10.897 

17 

17  43  30.60 

9.6599 

23  37    8.2 

4.433  | 

18 

15  44  42.a3 

9.3718 

17  26  49.0 

10.734 

18 

17  46  10.32 

94639 

23  41  29.1 

4464  | 

19 

15  47    4.85 

9.3789 

17  37  30.2 

10.639 

19 

17  48  50.27 

9.6677 

23  45  39.9 

4495 

20 

15  49  27.-0 

9.3860 

17  48    5.6 

10.549 

20 

17  51  30.44 

94719 

23  49  40.5 

3.994 

21 

15  51  51.17 

9.3931 

17  58  35.2 

10.443 

21 

17  54  10.82 

9.6747 

23  53  30.8 

3.759 

22 

15  54  14.97 

9.4009 

18    8  58.8 

10.349 

22 

17  56  51.41 

9.6789 

23  57  10.7 

3479 

23 

15  56  39.19 
M 

9.4079 

ONDA 

S.18  19  16.3 
Y  2. 

10.940 

23 

17  59  32.20 
WEI 

9.6814 

)NESt 

S.24    0  40.3 
)AY  4. 

3406 

0 

15  59    3.83 

9.4143 

S.18  29  27.6 

10.136 

0 

18    2  13.18 

9.6845 

S.24    3  59.5 

3439 

1 

16    1  28.89 

9.4913 

18  39  32.6 

10.030 

1 

18    4  54.34 

9.6874 

24    7    8.2 

3457 

2 

16    3  54.38 

9.4984 

18  49  31.2 

9.999 

2 

18    7  35.67 

9.0909 

24  10    6.4 

S4C9 

3 

16    6  20.30 

9.4355 

18  59  23.3 

9.813 

3 

18  10  17.16 

9.6997 

24  12  54.0 

9.705 

4 

16    8  46.64 

9.4494 

19    9    8.8 

9.709 

4 

18  12  58.80 

9.6959 

24  15  31.0 

9498 

5 

16  11  13.39 

9.4493 

19  18  47.5 

9.588 

5 

18  15  40.58 

9.6975 

24  17  57.4 

9451 

6 

16'  13  40.56 

9.4563 

19  28  19.4 

9.474 

6 

18  18  22.50 

9.0997 

24  20  iai 

9.179 

7 

16  16    8.15 

9.4639 

19  37  44.4 

9.357 

7 

18  21     4.54 

9.7016 

24  22  18.1 

1493 

8 

16  18  36.15 

9.4709 

19  47    2.3 

9.939 

8 

18  23  46.69 

9.7033 

24  24  12.3 

1.813 

9 

16  21     4.57 

9.4771 

19  56  13.1 

9.119 

9 

18  26  28.94 

9.7050 

24  25  55.7 

1433 

10 

16  23  33.40 

9.4839 

20    5  16.6 

8.997 

10 

18  29  11.29 

9.7065 

24  27  28.3 

1.453 

1! 

16  26    2.64 

9.4907 

20  14  12.7 

8.873 

11 

18  31  53.72 

9.7077 

24  28  50.1 

1473 

12 

16  28  32.28 

9.4974 

20  23     1.4 

8.748 

12 

18  34  36.22 

9.7068 

24  30     1.1 

1499 

13 

16  31     2.33 

9.5041 

20  31  42.5 

8491 

13 

18  37  18.78 

9.7098 

24  31     1.2 

0411 

14 

16  33  32.78 

9.5108 

20  40  15.9 

8.499 

14 

18  40     1.40 

9.7107 

24  31  50.4 

0.799 

15 

16  36    3.63 

9.5174 

20  48  41.6 

8.369 

15 

18  42  44.06 

9.7113 

24  32  28.7 

0447 

16 

16  38  34.87 

9.5939 

20  56  59.4 

8.930 

16 

18  45  26.75 

9.7117 

24  32  56.1 

0406 

17 

16  41     6.50 

9.5305 

21     5    9.2 

8.097 

17 

18  48    9.46 

9.7119 

24  33  12.6 

0.184 

18 

16  43  38.53 

9.5370 

21  13  11.0 

7.969 

18 

18  50  52.18 

9.7190 

24  33  18.2 

-0.003 

19 

16  46  10.94 

9.5433 

21  21     4.6 

7.894 

19 

18  53  34.90 

9.7119 

24  33  12.9 

4-  0.179  i 

20 

16  48  43.72 

9.5495 

21  28  49.9 

7.685 

20 

18  56  17.61 

9.7117 

24  32  56.7 

0469 

21 

16  51  16.88 

9.5557 

21  36  26.8 

7.545 

21 

18  59    0.31 

9.7113 

24  32  29.5 

0444 

22 

16  53  50.41 

9.5619 

21  43  55.3 

7.403 

22 

19     1  42.97 

9.7107 

24  31  51.4 

0.795 

23 

16  56  24.31 

9.5680 

21  51   15.2 

7.959 

23 

19    4  25.59 

9.7099 

24  31     2.5 

0406 

24 

16  58  58.57 

9.5739 

S.21  58  20.4 

7.114 

24 

19    7    8.16 

9.7000 

S.24  30    2.7 

1.087 

...     .  _ 

- 
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GREENWICH  MEAK  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aaoension. 

DUE  for 
1  Minute. 

Declination. 

Difffor 
1  Minute. 

Hour. 

Bight  Aecension. 

Dill  for 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

TH1 

URSD, 

IT  5. 

SATURDAY  7. 

0 

h    m      s 
19    7    8.16 

8 

2.7090 

S.2f  30    flL7 

1487 

0 

h    in      s 
21  13  19.94 

B 

94057 

S.20  22  46.4 

8.789 

1 

19    9  50.67 

9.7079 

24  28  52.0 

1468 

1 

21  15  50.09 

9.4993 

20  13  55.6 

8.910 

2 

19  12  33.11 

9.7067 

24  27  30.5 

1.449 

2 

21  18  19.85 

9.4998 

20    4  57.2 

9.036 

3 

19  15  15.47 

9.7063 

24  25  58.1 

1.630 

3 

21  20  49.23 

9.4864 

19  55  51.3 

9.161 

4 

19  17  57.74 

9.7037 

24  24  14.9 

1.809 

4 

21  23  18.22 

9.4799 

19  46  37.9 

9484 

5 

19  20  39.91 

9.7018 

*  24  22  21.0 

1.988 

5 

21  25  46.82 

9.4735 

19  37  17.2 

9.495  j 

6 

19  23  21.96 

9.6996 

24  20  16.3 

9.167 

6 

21  28  15.04 

9.4671 

19  27  49.3 

9494 

7 

19  26    3.89 

9.6978 

24  18    0.9 

9.346 

7 

21  30  42.87 

9.4605 

19  18  14.3 

9.649 

8 

19  28  45.70 

9.6957 

24  15  34.8 

9494 

8 

21  33  10.30 

9.4538 

19    8  32.3 

9.758 

9 

19  31  27.37 

9.6933 

24  12  58.0 

9.701 

9 

21  35  37.33 

9.4479 

18  58  43.4 

9.873  1 

10 

19  34    8.89 

94906 

24  10  10.6 

9.877 

10 

21  38    3.97 

9.4407 

18  48  47.6 

9.986 

11 

19  36  50.26 

9.6881 

24    7  12.7 

3.053 

11 

21  40  30.22 

9.4349 

18  38  45.1 

10.096 

12 

19  39  31.46 

94868 

24    4    4.2 

3499 

12 

21  42  56.07 

9.4976 

18  28  36.1 

10.904  ' 

13 

19  42  12.48 

9.6899 

24    0  45.2 

3.403 

13 

21  45  21.53 

9.4910 

18  18  20.6 

10419 

14 

19  44  53.32 

9.6791 

23  57  15.8 

3477 

14 

21  47  46.59 

9.4144 

18    7  58.6 

10.419  1 

15 

19  47  33.97 

94758 

23  53  36.0 

3.750 

15 

21  50  11.26 

9.4078 

17  57  30.3 

10493 

16 

19  50  14.41 

9.6793 

23  49  45.8 

3.999 

16 

21  52  35.53 

9.4019 

17  46  55.8 

10496 

17 

19  52  54.64 

9.6688 

23  45  45.3 

4.093 

17 

21  54  59.41 

94947 

17  36  15.2 

10.797 

18 

19  55  34.66 

9.6651 

23  41  34.6 

4.963 

18 

21  57  22.90 

94889 

17  25  28.6 

10496 

19 

19  58  14.45 

9.6619 

23  37  13.7 

4.439 

19 

21  59  46.00 

94817 

17  14  36.1 

10.993    , 

20 

20    0  54.00 

9.6579 

23  32  42.7 

4.600 

20 

22    2    8.70 

94751 

17    3  37.8 

11.019 

21 

20    3  33.31 

9.6531 

23  28    1.7 

4.767 

21 

22    4  31.01 

94686 

16  52  33.8 

11.113 

22 

20    6  1237 

9.6489 

23  23  10.7 

4433 

22 

22    6  52.93 

94691 

16  41  24.2 

11.906 

23 

20    8  51.18 

94446 

RIDA^ 

S.23  18    9.7 
I  6. 

5.096 

23 

22    9  14.46 
SI 

94557 

CTNDA 

S.16  30    9.1 

y  8 

11497 

0 

20  11  29.72 

94401 

S.23  12  58.9 

5.969 

0 

22  11  35.61 

94499 

S.  16  18  48.6 

11486 

1 

20  14    7.99 

9.6355 

23    7  38.3 

5.494 

1 

22  13  56.37 

94498 

16    7  22.8 

11.473 

2 

20  16  45.98 

9.6307 

23    2    8.0 

5486 

2 

22  16  16.75 

94365 

15  55  51.8 

1 1459 

3 

20  19  23.68 

94659 

22  56  28.0 

5.746 

3 

22  18  36.75 

94301 

15  44  15.7 

11.643 

4 

20  22    1.09 

94911 

22  50  38.5 

5.904 

4 

22  20  56.37 

94938 

15  32  34.6 

11.798  . 

5 

20  24  3831 

94161 

22  44  39.5 

6.069 

5 

22  23  15.61 

94176 

15  20  48.6 

11.807  | 

6 

20  27  15.02 

94109 

22  38  31.1 

6.918 

6 

22  25  34.48 

94113 

15    8  57.8 

11.886 

7 

20  29  51.52 

9.6057 

22  32  13.4 

6473 

7 

22  27  52.97 

94051 

14  57    2.3 

11.9ft  j 

8 

20  32  27.71 

94005 

22  25  46.4 

6497 

8 

22  30  11.09 

9.9969 

14  45    2.2 

19.039 

9 

20  35    3.58 

9.5951 

22  19  10.2 

6479 

9 

22  32  28.84 

94998 

14  32  57.6 

12.113  | 

10 

20  37  39.12 

94896 

22  12  24.9 

6430 

10 

22  34  46.23 

94868 

14  20  48.6 

19.187  j 

11 

20  40  14.33 

94840 

22    5  30.6 

6.979 

11 

22  37    3.26 

9.9808 

14     8  35.2 

12.259 

12 

20  42  49.20 

94784 

21  58  27.4 

7.197 

12 

22  39  19.93 

9.9748 

13  56  17.5 

12.399 

13 

20  45  23.73 

94737 

21  51  15.4 

7.973 

13 

22  41  36.24 

9.9688 

13  43  55.7 

12497 

14 

20  47  57.92 

34669 

21  43  54.6 

7.418 

14 

22  43  52.19 

9.9699 

13  31  29.9 

I9.46J 

15 

20  50  31.76 

94610 

21  36  25.2 

7469 

15 

22  46    7.79 

94579 

13  19    0.2 

12498 

16 

20  53    5.24 

94550 

21  28  47.2 

7.703 

16 

22  48  23.05 

9.9515 

13    6  26.6 

12.501 

17 

20  55  38.36 

94491 

21  2)     0.8 

7443 

17 

22  50  37.97 

9.9457 

12  53  49.3 

12.652 

18 

20  58  11.13 

94430 

21  13    6.0 

7.989 

18 

22  52  52.54 

9.9400 

12  41     8.3 

12.713 

19 

21    0  43.53 

9.5369 

21     5    2.9 

8.190 

19 

22  55    6.77 

94344 

12  28  23.7 

12.779 

20 

21     3  15.56 

24307 

20  56  51.6 

8.356 

20 

22  57  20.67 

94989 

12  15  35.7 

12.828 

21 

21    5  47.22 

94945 

20  48  32.2 

8.390 

21 

22  59  34.24 

9.9934 

12    2  44.3 

12.884 

22 

21    8  18.50 

94189 

20  40    4.8 

8.599 

22 

23    1  47.48 

9.9180 

1 1  49  49.6 

12.939 

23 

21  10  49.41 

94190 

20  31  29.5 

8.653 

23 

23    4    0.40 

9.2196 

11  36  51.6 

12499 

I* 

21  13  19.94 

94057 

8.20  22  46.4 

8.789 

24 

23    6  12.99 

9.9073 

S.ll  23  50.5 

13.043 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aeoension. 

Diftfor 
1  Minute. 

Declination. 

Diflt  for 
1  Minute 

Boar. 

Right  Aaoension. 

Difffor 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

MONDAY  9. 

WEDNESDAY  11. 

0 

h     m      s 
23    6  12.99 

8 

9.9073 

S.1I  23  56.5 

13.043 

0 

h    m      s 
0  47  21.95 

8 

9.0354 

0      /       // 
S.  0  24  35.4 

13445 

1 

23    8  25.27 

9.90-21 

11  10  46.4 

13.093 

1 

0  49  24.02 

9.0337 

8.  0  10  39.0 

13435 

2 

23  10  37.24 

9.1969 

10  57  39.4 

13.141 

2 

0  51  25.99 

9.0390 

N.  0    3  16.8 

13494  J 

3 

23  12  48.90 

9.1917 

10  44  29.5 

13.188 

3 

0  53  27.86 

9.0303 

0  17  11.9 

13419  J 

4 

23  15    0.25 

9.1867 

10  31   16.8 

13.934 

4 

0  55  29.63 

9.0967 

0  31     6.2 

13498 

5 

23  17  11.30 

9.1817 

10  18    1.4 

13.977 

5 

0  57  31.30 

9.0979 

0  44  59.6 

13483 

6 

23  19  22.05 

9.1768 

10    4  43.5 

13.319 

6 

0  59  32.89 

9.0958 

0  58  52.2 

1346* 

7 

23  21  32.51 

9.1719 

9  51  23.1 

13.361 

7 

1     1  34.40 

9.0945 

1   12  43.8 

134S8 

8 

23  23  42.68 

9.1671 

9  38    0.2 

13.409 

8 

1     3  35.&3 

9.0939 

1  26  34.4 

13434 

9 

23  25  52.56 

9.1693 

9  24  34.9 

13.440 

9 

1     5  37.19 

9.0990 

1  40  23.9 

13416 

10 

23  28    2.16 

9.1577 

9  11    7.4 

13.477 

10 

1     7  38.47 

9.0908 

1  54  12.3 

13.797 

11 

23  30  11.49 

9.1539 

8  57  37.7 

13.519 

11 

1     9  39.69 

9.0198 

2    7  59.5 

13.776 

12 

23  32  20.55 

9.1487 

8  44    6.0 

13.545 

12 

1   11  40A5 

9.0188 

2  21  45.4 

13.754 

13 

23  34  29.34 

9.1449 

8  30  32.3 

13.578 

13 

1   13  41.95 

9.0179 

2  35  30.0 

13.738 

14 

23  36  37.86 

9.1398 

8  16  56.6 

13.61 1 

14 

1   15  43.00 

9.0170 

2  49  13.2 

13.706 

15 

23  38  46.12 

9.1355 

8    3  18.9 

13.649 

15 

1  17  43.99 

9.0169 

3    2  55.0 

13464  j 

16 

23  40  54.12 

9.1313 

7  49  39.5 

13.670 

16 

1   19  44.94 

9.0155 

3  16  35.3 

13456 

17 

23  43     1.88 

9.1979 

7  35  58.5 

13.697 

17 

1  21  45.85 

9.0149 

3  30  14.0 

13431 

18 

23  45    9.39 

9.1939 

7  22  15.9 

13.793 

18 

1  23  46.73 

9.0144 

3  43  51.0 

13494 

19 

23  47  16.66 

9.1199 

7    8  31.7 

13.748 

19 

1  25  47.58 

9.0138 

3  57  26.4 

13478 

20 

23  49  23.69 

9.1159 

6  54  46.1 

13.779 

20 

1  27  48.39 

9.0133 

4  11     0.1 

13447 

21 

23  51  30.48 

9.1113 

6  40  59.1 

13.794 

21 

1  29  49.17 

9.0199 

4  24  32.0 

13416 

22 

23  53  37.04 

9.1075 

6  27  10.8 

13.816 

22 

1  31  49.93 

9.0196 

4  38    2.0 

13^84 

23 

23  55  43.38 
TO 

9.1038 

ESDA 

8.  6  13  21.2 
T  10. 

13.836 

23 

1  33  50.68 
THl 

9.0193 

JRSDJ 

N.  4  51  30.0 
LY  12." 

13.461 

0 

23  57  49.50 

9.1009 

8.  5  59  30.5 

13.854 

0 

1  35  51.41 

9.0191 

N.  5    4  56.1 

13.418 

1 

23  59  55.41 

90966 

5  45  38.7 

13.879 

1 

1  37  52.13 

9.0190 

5  18  20.2 

13.384 

2 

0    2     1.10 

9.0931 

5  31  45.9 

13.888 

2 

1  39  52.85 

9.0190 

5  31  42.2 

13449 

3 

0    4    6.58 

9.0807 

5  17  52.2 

13.909 

3 

1  41  53.57 

9.0119 

5  45    2.1 

13413 

4 

0    6  11.86 

9.0864 

5    3  57.7 

13.915 

4 

1  43  54.28 

9.0119 

5  58  19.8 

13476  | 

5 

0    8  16.95 

9.0839 

4  50    2.4 

13.998 

5 

1  45  55.00 

9.0191 

6  11  35.2 

13438  I 

6 

0  10  21.84 

9.0799 

4  36    6.3 

13.940 

6 

1  47  55.73 

9.0193 

6  24  48.3 

13.199 

7 

0  J2  26.54 

9.0768 

4  22    9.6 

13.950 

7 

1  49  56.47 

9.0195 

6  37  59.1 

13.199  I 

8 

0  14  31.06 

9.0738 

4    8  12.3 

13.959 

8 

1  51  57.23 

9.0198 

6  51     7.4 

13.118 

9 

0  16  35.40 

9.0709 

3  54  14.5 

13.967 

9 

1  5*3  58.01 

9.0139 

7    4  13.2 

13.076 

JO 

0  18  39.57 

9.0680 

3  40  16.3 

13.973 

10 

1  55  58.81 

9.0135 

7  17  16.5 

13.033 

11 

0  20  43.56 

9.0651 

3  26  17.8 

13.976 

11 

1  57  59.63 

9.0139 

7  30  17.2 

19489 

12 

0  22  47.38 

9.0693 

3  12  19.0 

13.989 

12 

2    0    0.48 

9.0145 

7  43  15.2 

19444  J 

13 

0  24  51.04 

9.0597 

2  58  20.0 

13.965 

13 

2    2     1.37 

9.0159 

7  56  10.5 

19.899  | 

14 

0  26  54.55 

9.0579 

2  44  20.8 

13.987 

14 

12    4     2.30 

9.0158 

8    9    3.1 

19453 

15 

0  28  57.91 

9.0547 

2  30  21.5 

13.988 

15 

2    6    3.Q6 

9.0164 

8  21  52.9 

19406 

16 

0  31     1.12 

9.0599 

2  16  22.2 

13.988 

16 

2    8    4.27 

9.0171 

8  34  39.8 

19.758 

17 

0  33    4.18 

9.0498 

2    2  22.9 

13.987 

17 

2  10    5.32 

9.0179 

8  47  23.8 

19.709  | 

18 

0  35    7.10 

9.0475 

1  48  23.8 

13.983 

16 

2  12    6.42 

9.0187 

9    0    4.9 

19459 

19 

0  37    9.88 

9.0453 

1  34  24.9 

13.979 

19 

2  14     7.57 

9.0197 

9  12  42.9 

19.608  | 

20 

0  39  12.54 

9.0439 

1  20  26.3 

13.974 

20 

2  16    8.78 

9.0907 

9  25  17.8 

19456  | 

21 

0  41   15.07 

9.0419 

1     6  28.0 

13.969 

21 

2  18  10.05 

9.0917 

9  37  49.6 

19404  J 

22 

0  43  17.48 

9.0399 

0  52  30.0 

13.963 

22 

2  20  11.38 

9.0997 

9  50  18.2 

19.450 

23 

0  45  19.77 

9.0379 

0  38  32.4 

13.955 

23 

2  22  12.78 

9.0938 

10    2  43.6 

19495 

24. 

0  47  21.95 

9,0354 

8.  0  24  35.4 

13.945 

24 

2  24  14.24 

9.0949 

N.10  15    5.6 

19439 
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GBEENWIOH  MEAN  TIME. 

y 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightA*oension. 

DUE  for 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

Hour. 

Bight  AMOMion. 

Difll  for 
1  Minute. 

Declination. 

Diftfbr 
IMinnte. 

p] 

&IDAI 

r  18. 

SUNDAY  15. 

h     m      a 

8 

N.10  15    5.6 

// 

hue 

a 

O           1          II 

0 

2  24  1434 

8.0949 

19.339 

0 

4    3  27.39 

8.1186 

N.18  47  14.3 

84)86 

1 

2  26  15.77 

9.096! 

10  27  24.3 

19.983 

1 

4    5  34.58 

9.1910 

18  55  52.6 

8.590 

2 

2  28  17.38 

9.0974 

10  39  39.6 

19.986 

2 

4    7  41.91 

9.1933 

19    4  25.1 

8.494 

3 

2  30  19.06 

9.0987 

10  51  51.4 

19.168 

3 

4    9  49.37 

9.1956 

19  12  51.9 

8.398 

4 

2  32  20.82 

8.0300 

11     3  59.7 

19.109 

4 

4  11  56.97 

9.1977 

19  21   12.9 

8J01 

5 

2  34  22.66 

9.0314 

11  16    4.5 

19.049 

5 

4  14    4.70 

9.1300 

19  29  28.0 

8.903 

6 

2  36  24.59 

9.0398 

11  28    5.6 

11.988 

6 

4  16  12.57 

9.1393 

19  37  37.2 

8.104 

7 

2  38  26.60 

9.0349 

11  40    3.0 

i|  gag 

7 

4  18  20.58 

9.1346 

19  45  40.5 

84)05* 

8 

2  40  28.70 

9.0367 

11  51  56.7 

11.864 

8 

4  20  28.73 

9.1369 

19  53  37.8 

74)04 

9 

2  42  30.89 

9.0373 

12    3  46.7 

11.809 

9 

4  22  37.01 

9.1391 

20    1  29.0 

7.809 

10 

2  44  33.18 

9.0380 

12  15  32.9 

11.738 

10 

4  24  45.42 

9.1413 

20    9  14.1 

7.701 

1] 

2  46  35.56 

9.0406 

12  27  15.2 

11.679 

11 

4  26  53.97 

9.1436 

20  16  53.1 

7.599 

12 

2  48  38.04 

9.0499 

12  38  53.5 

11.605 

12 

4  29    2.65 

9.1458 

20  24  26.0 

7.497 

13 

2  50  40.62 

8.0430 

12  50  27.8 

11.538 

13 

4  31   11.46 

9.1479 

20  31  52.7 

7.393 

14 

2  52  43.30 

9.0456 

13    1  58.1 

11.471 

14 

4  33  20.40 

8.1501 

20  39  13.2 

7.989 

15 

2  54  46.09 

9.0474 

13  13  24.4 

11.403 

15 

4  35  29.47 

9.1599 

20  46  27.4 

7.185 

16 

2  56  48.99 

9.0499 

13  24  46.5 

11.333 

16 

4  37  38.67 

9.1544 

20  53  35.4 

7.080  | 

17 

2  58  52.00 

9.0610 

13  36    4.4 

11.983 

17 

4  39  48.00 

9.1565 

21     0  37.0 

6.974 

18 

3    0  55.11 

9.0698 

13  47  18.1 

11.199 

18 

4  41  57.45 

9.1585 

21     7  32.3 

6.868 

19 

3    2  58.34 

9.0647 

13  58  27.5 

11.190 

19 

4  44    7.02 

9.1606 

21   14  21.2 

6.761 

20 

3    5    1.68 

9.0567 

14    9  32.5 

11.047 

20 

4  46  16.72 

9.1697 

21  21     3.6 

6.653 

21 

3    7    5.14 

9.0687 

14  20  33.2 

10.974 

21 

4  48  26.54 

9.1647 

21  27  39.6 

6£46 

22 

3    9    8.72 

9.0007 

14  31  29.4 

10.899 

22 

4  50  36.48 

9.1666 

21  34    9.1 

6.438 

23 

3  11  12.42 

SAI 

94)087 

PURDJ 

N.14  42  21.1 
LY  14. 

10.894 

23 

4  52  46.53 
M( 

9.1686 

)NDA^ 

N.2I  40  32.1 

r'w. 

64)88 

0 

3  13  1&24 

94)647 

N.14  53    8.3 

10.748 

0 

4  54  56.70 

9.1704 

N.2J  46  48.5 

6.918 

1 

3  15  20.19 

9.0668 

15    3  50.9 

10.679 

1 

4  57    6.98 

9.1799 

21  52  58.3 

6.106 

2 

3  17  24.26 

9.0688 

15  14  28.9 

10.594 

2 

4  59  17.37 

9.1741 

21  59     1.5 

5.998 

3 

3  19  28.45 

9.0709 

15  25    2.2 

10.516 

3 

5    1  27.87 

9.1759 

22    4  58.1 

5.887 

4 

3  21  32.77 

9.0731 

15  35  30.8 

10.436 

4 

5    3  38.48 

9.1777 

22  10  48.0 

5.775 

5 

3  23  3732 

94)769 

15  45  54.5 

10.355 

5 

5    5  49.19 

9.1794 

22  16  31.1 

6.669 

6 

3  25  41.80 

9.0774 

15  56  13.4 

10.974 

6 

5    8    0.00 

9.1810 

22  22    7.5 

5.550 

7 

3  27  46.51 

94)796 

16    6  27.4 

10.193 

7 

5  10  10.91 

9.1897 

22  27  5)7.1 

5.437 

8 

3  29  51.35 

94)818 

16  16  36.5 

10.111 

8 

5  12  21.92 

9.1843 

22  32  59.9 

5.393 

9 

3  31  56.33 

9.0641 

16  26  40.7 

10.087 

9 

5  14  33.02 

9.1858 

22  38  15.9 

5.910 

10 

3  34     1.44 

9.0863 

16  36  39.8 

9.949 

10 

5  16  44.22 

9.1873 

22  43  25.1 

5.097 

11 

3  36    6.68 

9.0886 

16  46  33.8 

9.P58 

11 

5  18  55.50 

9.1888 

22  48  27.5 

4.983 

12 

3  38  12.06 

9.0908 

16  56  22.8 

9.773 

12 

5  21    6.87 

9.1909 

22  53  23.0 

4.868 

13 

3  40  17.58 

9.0031 

17    6    6.6 

9.686 

13 

5  23  18.32 

9.1915 

22  58  11.6 

4.759 

14 

3  42  23.23 

9.0964 

17  15  45.1 

9.598 

14 

5  25  29.85 

9.1998 

23    2  53.2 

4.635 

15 

3  44  29.02 

9.0977 

17  25  18.4 

9.511 

15 

5  27  41.46 

9.1949 

23    7  27.8 

4.518 

16 

3  46  34.95 

9.1000 

17  34  46.4 

9.499 

16 

5  29  53.15 

9.1955 

23  11  55.4 

4.409 

17 

3  48  41.02 

9.1093 

17  44    9.1 

9.333 

17 

5  32    4.92 

9.1967 

23  16  16.0 

4.386 

18 

3  50  47.22 

9.1046 

17  53  26.4 

9.848 

18 

5  34  16.76 

9.1978 

23  20  29.7 

4.169 

19 

3  52  53.57 

9.1070 

18    2  38.2 

9.151 

19 

5  3(5  28.66 

9.1988 

23  24  36.3 

4.059 

20 

3  55    0.06 

*   9.1093 

18  11  44.5 

9.080 

20 

5  38  40.02 

9.1998 

23  28  35.9 

3.934 

21 

3  57    6.69 

9.1116 

18  20  45.4 

8.968 

21 

5  40  52.64 

9.9008 

23  32  28.4 

3^16 

22 

3  59  13.45 

9.1  W9 

18  29  40.7 

8.874 

22 

5  43    4.72 

9.9018 

23  36  13.8 

3.697 

23 

4    1  20.35 

9.1989 

18  38  30.3 

8.780 

23 

5  45  16.86 

&3087 

23  39  52.1 

3.576 

U 

4    3  27,39 

9.1186 

N.18  47  14.3 

8.686 

24 

5  47  29.05 

9.9035 

N.23  43  23.2 

3.459 

100 
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GREENWICH  MEAy  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  A^ostiaion 


DUE  for 

1  Minute, 


Il»wlinarinn. 
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Big  ht  A  ocenaion 
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1  M  ■:.!!■' 
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10 

11 
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21 
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TUESDAY  17. 
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»        I 

0 

5  47  29.05 

8.9035 

1 

5  49  41.28 

9.9043 

2 

5  51  53.56 

8.2(150 

3 

5  54    5.88 

9.9056 

4 
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9.9068 

5 

5  58  30.62 

9.9067 

6 

6    0  43.04 

9.9079 

7 

6    2  55.48 

94076 

8 

6    5    7.95 

94080 

9 
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9.9083 

10 

6    9  32.94 

9.9085 

11 

6  11  45.46 

9.9067 

12 

6  13  57.99 

9.9088 

13 

6  16  10.52 

9.9088 

14 

6  18  23.05 

9.9088 

15 

6  20  35.58 

9.9088 

16 

6  22T  48.11 

9.9087 

17 

6  25    0.62 

94084 

18 

6  27  13.12 

94081 

19 

6  29  25.60 

9.9078 

20 

6  31  38.06 

9.9075 

21 

6  33  50.50 

9.9071 

22 

6  36    2.91 

9.9065 

23 

6  38  15.28 

9.9006 

N.2$  43  23.2 
23  46  47.2 
23  50  4.1 
23  53  13.8 
23  56  163 

23  59  11.7 

24  1  59.9 
24  4  40.9 
24  7  14.7 
24  9  41.% 
24  12  0.5 
24  14  12.6 
24  16  17.5 
24  18  15.1 
24  20  5.5 
24  21  48.6 
24  23  24.5 
24  24  53.1 
24  26  14.*  ! 
24  27  28.6  I 
24  28  35.5  I 
24  29  35.1 
24  30  27.5 

N.24  31  12.7 


WEDNESDAY  18. 


3.459 
3.341 
3.999 
3.109 
9.989 
9463 
9.743 
9493 
9409 
9489 
9.969 
9.149 
9.091 
J  400 
1.779 
1658 
1437 
1.417 
1.906 
1.175 
1.054 
0433 
0.813 
0.609 


6  40 

6  42 
6  44 
6  47 
6  49 
6  51 
6  53 
6  55 

6  58 

7  0 


27.62 
39.92 
52.17 

4.38 
16.54 
28.64 
40.69 
52.67 

4.59 
16.44 
28.22 
39.92 
51.54 

3.08 
14.53 
25.89 
37.15 
48.32 
59.39 
10.35 
21.21 
31.96 
42.60 
53.12 

&52 


9.9053 

N.24  31  50.6 

0479 

9.9046 

24  32  21.3 

0.459 

9.9038 

24  32  44.8 

0431 

94031 

24  33    1.0 

0.910 

94099 

24  33  10.0 

4-0.090 

9.9019 

24  33  11.8 

-  0.099 

9.9009 

24  33    6.5 

0.148 

9.1999 

24  32  54.0 

0.988 

9.1981 

24  32  34.3 

0488 

9.1969 

24  32    7.4 

0407 

9.1957 

24  31  33.4 

0.697 

9.1943 

24  30  52.2 

0.746 

9.1930 

24  30    3.9 

0.864 

9.1916 

24  29    8.5 

0.989 

9.1901 

24  28    6.0 

1.100 

9.1885 

24  26  56.5 

1.918 

9.1860 

24  25  39.9 

1436 

9.1853 

24  24  16.2 

1.453 

9.1836 

24  22  45.5 

1470 

9.1818 

24  21     7.8 

1.687 

9.1801 

24  19  23.1 

1.803 

9.1783 

24  17  31.4 

1.919 

9.1763 

24  15  32.8 

9.034 

9.1743 

24  13  27.3 

9.149 

9.1793 

N.24  11  14.9 

9.964 
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THURSDAY  19. 
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7 
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7 
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7 
7 
7 
7 
8 
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8 
8 
8 


33  3.52 
a*  13.80 
37  23.95 
39  33.97 
41  43.86 
43  53.62 
46  3.25 
48  12.74 
50  22.08 
52  31.27 
54  40.32 
56  49.22 
58  57.97 
1  6.56 
3  15.00 
5  23.28 
7  31.40 
9  39.36 
8  II  47.15 
8  13  54.77 
8  16  2.23 
8  18  9.52 
8  20  16.63 
8  22  23.57 


9.1793 
9.1769 
9.1681 
9.1659 
9.1636 
9.J6I6 
9.I593 
9.I569 
8. 1 544 
2. 1 590 
9.1496 
9.1471 
9.1445 
9.1419 
9.1393 
9.1367 
9.1340 
9.1319 
9.1984 
9.1957 
9.1999 
9.1900 
9.1171 
9.1148 


N.24 
24 
24 
24 
24 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
22 
22 

N.22 


11  14.9 
8  55.6 
6  29.4 
3  56.4 
1   16.6 

58  30.0 
55  36.6 
52  36.5; 
49  29.7  j 
46  16.2 
42  56.1 
39  29.4 
35  56.0 
32  16.0 
28  29.5 
24  36.6 
20  37.2 
16  31.3 

12  19.0 
8  0.3 
3  35.3 

59  3.9 
54  26.2 
49  423 


FRIDAY  20. 


8  24  30.34 

9.1113 

8  26  36.93 

9.1083 

8  28  4334 

9.1053 

8  30  49.57 

9.1093 

8  32  55.62 

9.0993 

8  &■>     1.49 

9.0969 

8  37    7.17 

9.0939 

8  39  12.67 

9.0909 

8  41  17.99 

9.0871 

8  43  23.12 

9.0839 

6  45  28.06 

9.9808 

8  47  32.82 

9.0776 

8  49  37.38 

9.0744 

8  51  41.75 

9.0713 

8  53  45.94 

9.0689 

8  55  49.94 

9.0651 

8  57  53.75 

9.0619 

8  59  5737 

94587 

9    2    0.79 

9.0554 

9    4    4.02 

9.0599 

9    6    7.06 

9.0491 

9    8    9.91 

9.0459 

9  10  12.57 

9.0497 

9  12  15.03 

9.0394 

9  14  1730 

9.0399 

N.22  44  52£ 
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22  34  53^ 
22  29  44.9 
22  24  303 
22  19  9.6 
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22  8  10.2 
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21  56  47.1 
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N.20  19  16.4 
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3456 
3.169 

3499 
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3419 
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3436 
4444 
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6.469 
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6445 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAflMMlon. 
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1  Minute. 

Declination. 

DUE  for 
1  Minute. 
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12  53  52.8 

10.734 
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5 
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94884 
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5 
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6 
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6 

11    0    3.99 
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9  28  27.87 
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7.789 

7 
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8 
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8 
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11  37  23.4 
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9 
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94079 
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9 
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10 
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10 
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14 
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10  99  46.5 

11.419 
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9  44  28.71 

14896 

18  21  53.9 

8.437 
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10  18  19.9 
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9  48  27.09 
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8494 
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11469 
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9  52  24.77 
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17  47  31.4 

8.746 
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11.654 
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9  54  23.34 
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17  38  44.3 

8483 

20 
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1.8791 
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1.8783 
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22 
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22 
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11  32    6.86 
TU 

1.8769 
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16  53  41.9 
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11  35  52.01 
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16  44  28.3 

9.968 

2 

11  37  44.54 

14753 

8    9  25.2 

11.958 

3 

10    8    8.56 

14659 

16  35  10.5 

9433 

3 

11  39  37.04 

1.8748 

7  57  26.5 

11499 

4 

10  10    5.79 

14695 

16  25  48.4 

9.403 

4 

11  41  29.51 

14744 

7  45  25.3 

19.040 

5 

10  12    2.86 

14498 

16  16  22.1 

9.473 

5 

11  43  21.97 

1.874J 

7  33  21.7 

19480 

6 

10  13  59.77 

14479 

16    6  51.6 

9449 

6 

11  45  14.41 

1.8738 

7  21  15.7 

19.119 

7 

10  15  56.52 

1.9446 

15  57  17.0 

9.611 

.7 

11  47    6.83 

1.6737 

7    9    7.4 

19.157 

8 

10  17  53.12 

14491 

15  47  38.3 

9478 

8 

11  48  59.25 

1.6736 

6  56  56.8 

19.195 

9 

10  19  49.57 

1.9398 

15  37  55.6 

9.745 

9 

11  50  51.66 

1.8735 

6  44  44.0 

19.939 

10 

10  21  45.87 

14371 

15  28    8.9 

9.819 

10 

11  52  44.07 

1.8735 

6  39  99.0 

19.988    . 

11 

10  23  42.09 

14946 

15  )8  18.2 

9.877 

11 

11  54  36.48 

14735 

6  90  11.8 

19405  | 

12 

10  25  38.02 

14989 

15    8  23.6 

9449 

12 

11  56  28.89 

14736 

6    7  52.4 

19441 

13 

10  27  33.88 

14896 

14  58  25.1 

10.007 

13 

11  58  21.31 

1.8738 

5  55  30.9 

19475 

14 

10  29  99.60 

1.9975 

14  48  29.7 

10.079 

14 

12    0  13.75 

14749 

5  43    7.4 

19.408 

15 

10  31  25.18 

14959 

14  38  16.5 

10.135 

15 

12    2    6.21 

1.8745 

5  30  41.9 

19.441 

16 

10  33  20.63 

14830 

14  28    6.5 

10.197 

16 

12    3  58.69 

14748 

5  18  14.4 

19.474 

17 

10  35  15.94 

14808 

14  17  52.8 

10.959 

17 

12    5  51.19 

1.8759 

5    5  45.0 

19407 

18 

10  37  11.12 

14186 

14    7  35.4 

10491 

18 

12    7  43.72 

1.6758 

4  53  13.6 

19438 

19 

10  30    6.17 

14164 

13  57  14.3 

10483 

19 

12    9  36.29 

14764 

4  40  40.4 

19468 

90 

10  41     1.09 

14143 

13  46  49.6 

10.443 

20 

12  11  28.89 

14770 

4  28    5.4 

19498 

91 

10  42  55.89 

14193 

13  36  21.3 

10409 

21 

19  13  21.53 

14778 

4  15  28.6 

19.698 

99 

10  44  50.57 

14103 

13  25  49.4 

10461 

22 

12  15  14.22 

1.6786 

4    2  50.0 

19.658 

93 

10  46  45.13 

14064 

13  15  14.0 

10.619 

23 

12  17    6.96 

1.6794 

3  50    9.6 

19.687 

94 

10  48  39.58 

14885 

N.13    4  35.1 

10.677 

24 

12  18  59.75 

1.8803 

N.  3  37  27.6 

19.714 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

- 

Hoar. 

Right  Ascension. 

Diftfor 
1  Minute. 

Declination. 

Diflf.for 
1  Minute. 

Hoar. 

Right  Ascension. 

DUE  for 
1  Minute. 

DeeUnatJon. 

DUC  for 

1  Minute 

WEDNESDAY  25. 

FBIDAY  27. 

0 

h     in      8 

12  18  59.75 

8 

1.8803 

N.  $  37  27.6 

// 
19.714 

0 

h    m      s 
13  51  42.90 

8 
9.0191 

S.  6  50  13.3 

13.118 

1 

12  20  52.60 

1.8813 

3  24  44.0 

19.740 

1 

13  53  43.76 

9.0168 

7    3  20.0 

13.105 

2 

12  22  45.51 

1.8894 

3  11  58.8 

19.766 

2 

13  55  44.91 

9.0915 

7  16  25.9 

13.090 

3 

12  24  38.49 

1.8836 

2  59  12.1 

19.791 

3 

13  57  46.34 

9.0989 

7  29  30.8 

134)74 

4 

12  26  31.54 

1*8848 

2  46  23.9 

19.816 

4 

13  59  48.06 

9.0311 

7  42  34.7 

134157 

5 

12  28  24.67 

1.8881 

2  33  34.2 

19.840 

5 

14     1  50.07 

94060 

7  55  37.6 

134138 

6 

12  30  17.88 

1.6875 

2  20  43.1 

19.863 

6 

14    3  52.38 

9.0411 

8    8  39.3 

13.018 

7 

12  32  li.17 

1.8688 

2    7  50.6 

19,886 

7 

14    5  55.00 

9.0489 

8  21  39.8 

19.997 

8 

12  34    4.54 

1.8909 

1  54  56.8 

19.906 

8 

14    7  57.93 

9.0514 

8  34  39.0 

194175 

9 

12  35  58.00 

1.8018 

1  42    1.7 

19.999 

9 

14  10    1.17 

941566 

8  47  36.8 

19.959 

io 

12  37  51.56 

1.8935 

1  29    5.3 

19.949 

10 

14  12    4.72 

9.0618 

9    0  33.2 

I9J98 

11 

12  39  45.22 

1*8053 

1   16    7.8 

19.968 

11 

14  14    8.59 

9.0679 

9  13  28.2 

134*4 

12 

12  41  38.99 

1.8971 

1     3    9.1 

19.987 

12 

14  16  12.79 

941797 

9  26  21.7 

194m 

13 

12  43  32.87 

1.8989 

0  50    9.3 

13.008 

13 

14  18  17.32 

9.0783 

9  39  13.5 

194*48 

14 

12  45  26.86 

1.9008 

0  37    8.4 

13.094 

14 

14  20  22.19 

9.0840 

9  52    3.5 

104118 

15 

12  47  20.97 

1.9099 

0  24    6.4 

13.041 

15 

14  22  27.40 

9.0897 

10    4  51.7 

19.788 

16 

12  49  15.21 

1.9050 

n.  o  ii   as 

13.057 

16 

14  24  32.95 

94)954 

10  17  38.1 

19.757 

17 

12  51     9.57 

1.9071 

S.  0    2    0.4 

13.079 

17 

14  26  38.85 

9.1019 

10  30  22.5 

19.793 

18 

10  53    4.06 

1.9093 

0  15    5.2 

13.087 

18 

14  28  45.10 

9.1079 

10  43    4.9 

I94B9 

19 

12  54  58.68 

1.9116 

0  28  10.8 

13.100 

19 

14  30  51.71 

9.1139 

10  55  45.2 

12.654 

20 

12  56  53.45 

1.9141 

0  41  17.2 

13.119 

20 

14  32  58.68 

9.1199 

11     8  23.3 

19.617 

21 

12  58  48.37 

1.9186 

0  54  24.3 

13.194 

21 

14  35    6.02 

9.1954 

11  20  59.2 

J94i78 

22 

13    0  43.44 

1.9191 

1     7  32.1 

13.136 

22 

14  37  13.73 

9.1316 

11  33  32.7 

I94B8 

23 

13    2  38.66 
THI 

1.9917 

JRSDi 

S.   1  20  40.6 
LY  26. 

13.147 

23 

14  39  21.81 

SAT 

9.1378 

S.1I  46    3.8* 
LY  28. 

19.497 

0 

13    4  34.04 

1.9944 

S.  1  33  49.8 

13.157 

0 

14  41  30.27 

9,1449 

S.11  58  32.4 

19.455 

1 

13    6  29.59 

1.9371 

1  46  59.5 

13.166 

1 

14  43  39.11 

9.1506 

12  10  58.4 

13.411 

2 

13    8  25.30 

1.9399 

2    0    9.7 

13.173 

2 

14  45  48.34 

9.1571 

12  23  21.7 

19.385 

3 

13  10  21.18 

1.9398 

2  13  20.3 

13.180 

3 

14  47  57.96 

9.1636 

12  35  42.2 

19JJ8 

4 

13  12  17.24 

1.9359 

2  26  31.3 

13.187 

4 

14  50    7.97 

9.1709 

12  47  59.9 

13400 

5 

13  14  13.49 

1.9390 

2  39  42.7 

13.199 

5 

14  52  18.38 

9.1768 

13    0  14.6 

19.990  1 

6 

13  16    9.92 

1.9491 

2  52  54.4 

13.197 

6 

14  54  29.19 

9.1836 

13  12  26.3 

13.169  • 

7 

13  18    6.54 

1.9453 

3    6    6.3 

13.900 

7 

14  56  40.41 

9.1904 

13  24  34.9 

•  18.117 

8 

13  20    3.36 

1.9486 

3  19  18.4 

13.903 

8 

14  58  52.04 

9.1979 

13  36  40.3 

19.082 

9 

13  22    0.38 

1.9580 

3  32  30.7 

13.905 

9 

15     1     4.08 

9.9041 

13  48  42.3 

19.005 

10 

13  23  57.60 

1.9554 

3  45  43.0 

13.906 

10 

15    3  16.53 

9.9110 

14    0  40.9 

114*47 

11 

13  25  55.03 

1.9590 

3  58  55.4 

13.907 

11 

15    5  29.40 

9.9180 

14  12  36.0 

114*9 

12 

13  27  52.68 

1.9897 

4  12    7.8 

13.906 

12 

15    7  42.69 

9.9951 

14  24  27.6 

11409 

13 

13  29  50.55 

1.9664 

4  25  20.1 

13.904 

13 

15    9  56.41 

9.9399 

14  36  15.5 

1J.767 

14 

13  31  48.64 

1.9701 

4  38  32.3 

13.901 

14 

15  12  10.56 

9.9394 

14  47  59.6 

11.703 

15 

13  33  46.96 

1.9740 

4  51  44.2 

13.197 

15 

15  14  25.14 

9.9467 

14  59  39.8 

11408 

16 

13  35  45.52 

1.9779 

5    4  55.9 

13.199 

16 

15  16  40.16 

9.9540 

15  11  16.1 

114.71 

17 

13  37  44.31 

1.9818 

5  18    7.3 

13.187 

17 

15  18  55.62 

9.9613 

15  22  48.3 

I14W9 

18 

13  39  43.34 

1.9859 

5  31   18.3 

13.180 

18 

15  21   11.51 

9.9686 

15  34  16.3 

11.439 

19 

13  41  42.62 

1.9901 

5  44  28.9 

13.178 

19 

15  23  27.85 

9.9761 

15  45  40.1 

1IJ60 

20 

13  43  42.15 

1.9943 

5  57  39.0 

13.164 

20 

15  25  44.64 

9.9835 

15  56  59.5 

11.986 

21 

13  45  41.94 

1.9987 

6  10  48.6 

13.155 

21 

15  28     1.87 

9.9909 

16    8  14.4 

11.910 

22 

13  47  41.99 

90)031 

6  23  57.G 

13.143 

22 

15  30  19.55 

94J985 

16  19  24.7 

11.133  | 

23 

13  49  42.31 

9.0076 

6  37    5.8 

13.131 

23 

15  32  37.69 

9.3061 

16  30  90.4 

11.056 

24 

13  51  42.90 

3.0191 

S.  6  50  13.3 

13.118 

24 

15  34  56.28 

9.3137 

S.16  41  31.31 

104*4) 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Boar. 

RifhtAaoentnon. 

DUE  for 
1  Minute. 

Declination. 

DUE  for 
1  Minnie. 

Hoar. 

Bight  AAoeoaion. 

DUE  for 
lMbroto. 

Declination. 

Difffor 
lliinnte. 

SUNDAY  29 

TUESDAY,  JULY  1. 

0 

1 
2 

h     m     a 
15  34  56.28 
15  37  15.33 
15  39  34.84 

2.3137   8.16  41  31.3 
949J3       16  52  27.3 

8.3990        17     3  18.3 

10.974 

1        h    m      a      1      a         1         0      , 

0  |    17  34  45.82  j    94849  |8.23  21 

28 J>  j       6409 

10.899 
10.808 

3 

15  41  54.81 

9.3387  !      17   14     4.3 

10.793 

4 

15  44  15.24 

9.3444         17  24  45.1 

10.639 

5 

15  46  36.14 

9.35K  ;     17  35  20.5 

10445 

6 

15  48  57.50 

9.3569  !     17  45  50.5 

10.454 

7 

15  51  19.33 

2.3*77  ;     17  56  15.0 

10469 

8 

15  53  41.62 

94754  !    18    6  33.9 

10.987 

9 

15  56    4.38 

9.3839  ;      18   16  47.1 

10.171 

10 

15  58  27.61 

94911  j    18  26  54.4 

10479 

11 

16    0  51.31 

9.3989  ;    18  36  55.8 

9.972 

12 

16    3  15.48 

9.4067  ;     18  46  51.1 

9.870 

13 

16    5  40.12 

&4146       18  56  40.2 

9.767 

14 

16    8    5.23 

9.4994         19     6  23.1 

9.669 

15 

16  10  30.81 

9.4303       19  15  59.6 

9454 

16 

16  12  56.86 

2.4381       19  25  29.6 

9.445 

17 

16  15  23.38 

9.4456  !     19  34  53.0 

9433 

18 

16  17  50.36 

9.4536  >      19  44      9.6 

9.990 

PHASES  OP  THE  MOON. 

19 

16  20  17.81 

9.4614       19  53  19.4 

9.106 

20 

16  22  45.73 
16  25  14.12 

9.4609      20    2  22.3 

9.4770         20   11    18.1 

8469 
8.871 

21 

22 
23 

16  27  42.9? 
16  30  12.28 

9.4847   !     20  20     6.8 

9.4993  8.20  28  48.2 

8.751 
8498 

d 
O  Full  Moon      .    .  June      2 
<C   Last  Quarter ....      9 

h       m 
18    34.2 

9    49.9 

M< 

3NDAY  30 

%  New  Moon     ....    16 
D  First  Quarter     ...    25 

21    57.7 
1    53.6 

0 

16  32  42.05 

9.5000 

S.20  37  22.2 

8404 

1 
2 

16  a5  12.28 
16  37  42.96 

94076 
94153 

20  45  48.7 
20  54    7.6 

A    «MM 

c«37o 
8.951 

3 

16  40  14.10 

94997 

21    2  18.9 

8.199 

d 

h 

4 

16  42  45.69 

2.5303 

21  10  22.3 

7491 

C  Perigee .    -    .    .  June      4 

22.1 

5 

16  45  17.72 

2.5376 

21   18  17.8 

7458 

<£  Apogee 20 

15.5 

6 

16  47  50.20 

94450 

21  26    5.3 

7.793 

7 

16  50  23  12 

94593 

21  33  44.6 
21  41  15.7 

7487 
7.446 

8 

16  52  56.47 

94P95 

9 

16  55  30.26 

94667 

21  48  38.4 

7407 

10 

16  58    4.48 

94738 

21  55  52.6 

7.168 

11 

17    0  39.12 

24809 

22    2  58.3 

7.093 

12 

17    3  14.19 

2.5879 

22    9  55.4 

6.878 

13 

17    5  49.67 

94948 

2<*  16  43.7 

6.731 

14 

17    8  25.56 

9.6016 

22  23  23.1 

6489 

1  15 

17  11     1.86 

9.6083 

22  29  C3.6 

6.439 

16 

17  13  38.56 

9.6149 

22  36  15.0 

6.980 

** 

17 

17  16  15.65 

2.6QM       22  42  27.2 

6.197 

. 

18 

17  18  53.13 

2.6*78  1    20  48  30.2 

5479 

19 

17  21  30.99 

2.634*  !    22  54  23.8 

5.815 

20 

17  24    9.23 

2.6404   >      2.*      0      8.0 

5.657 

21 

17  26  47.84 

9.6465  1     23     5  42.7 

5.497 

22 

17  29  26.81 

9.6525        23   1 1      7.7 

5.336 

23 

17  32    6.14 

94584  !     23  16  23.0 

5.173 

24 

17  34  45.82 

26649  S.23  21  28.5 

5409 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.  L. 

P.L. 

Name  and  Direction 

Noon. 

of 

IIP1* 

of 

VI*. 

of 

DJ> 

of 

of  Objeot. 

JHtt. 

Diff. 

Diff. 

dut. 

1 

Saturn 

W. 

O           /        // 

79  16    9 

9370 

o        /       n 

81    0  27 

9355 

82  45    6 

9341 

84°  30    7 

9396 

Regulus 
Spica 

W. 

79     1  53 

9359 

80  46  26 

9343 

82  31  23 

9398 

84  16  41 

9314 

W. 

25  33    6 

9499 

27  14  20 

9469 

28  56  19 

9440 

30  38  57 

9413 

a  Aquilse 

E. 

73  &3  32 

3163 

72    6  38 

3164 

70  39  46 

3167 

69  12  58 

3173 

Jupiter 

E. 

84  51  50 

9359 

83    7    6 

9336 

81  22    1 

9391 

79  36  33 

9307 

2 

Saturn 

W. 

93  20  15 

9959 

95    7  14 

9947 

96  54  30 

9936 

98  42    4 

9395 

Regulus 
Spica 

W. 

93    8  17 

9948 

94  55  33 

9936 

96  43    7 

9995 

96  30  58 

9914 

W. 

39  20  49 

9307 

41    6  38 

9990 

42  52  52 

9974 

44  39  29 

9950 

a  Aquilee 

E. 

62     1  46 

3946 

60  36  31 

3969 

59  11  44 

3999 

57  47  31 

3339 

Jupiter 

E. 

70  44  11 

9941 

68  56  45 

9999 

67    9    2 

9916 

65  21     1 

9907 

Fomalhaut 

E. 

91  31  30 

9411 

89  48  12 

9399 

88    4  36 

9388 

86  20  45 

9378 

3 

Regulus 

W. 

107  34    2 

9168 

109  23  18 

9161 

HI   12  46 

9154 

113    2  23 

9147 

Spica 

W. 

53  37  37 

9J98 

55  26    7 

9189 

57  14  51 

9180 

59    3  48 

9179 

a  Aquilee 

E. 

50  58    6 

3567 

49  39  18 

3669 

48  21  51 

3747 

47    5  54 

3840 

Jupiter 

E. 

56  17  12 

9161 

54  27  46 

9164 

52  36  10 

9148 

50  48  24 

9149 

Fomalhaut 

E. 

77  38  12 

9340 

75  53  11 

9336 

74    8    3 

9339 

72  22  50 

9330 

a  Pegasi 

E. 

95  29  10 

9573 

93  49  38 

9565 

92    9  53 

9557 

90  29  57 

9550 

4 

Spica 

W. 

68  11  17 

9143 

70    1  11 

9139 

71  51  11 

9135 

73  41  16 

9133 

Jupiter 

E. 

41  37  33 

9191 

39  47    7 

9119 

37  56  39 

9118 

36    6    8 

9119 

Fomalhaut 

E. 

63  36  20 

9333 

61  51     9 

9338 

60    6    5 

9345 

58  21  12 

9353 

a  Pegasi 

E. 

82    8  33 

9535 

80  28    9 

9537 

78  47  47 

9540 

77    7  30 

9545 

5 

Spica 
Mars 

W. 

82  52  16 

9131 

84  42  27 

9139 

86  32  37 

9135 

88  22  43 

9137 

W. 

41  47  21 

9096 

43  40  11 

9098 

45  33    0 

9099 

47  25  48 

9031 

An  tii  res 

W. 

37    2  17 

9163 

38  51  39 

9160 

40  41     6 

9158 

42  30  36 

9158 

Fomalhaut 

E. 

49  40  28 

9491 

47  57  24 

9449 

46  14  50 

9466 

44  32  50 

9494 

a  Pegasi 

E. 

68  48  27 

9593 

67    9  24 

9609 

65  30  41 

9696 

63  52  22 

9645 

a  Arietis 

E. 

110  53  37 

9946 

109    6  19 

9945 

107  18  59 

9944 

105  31  38 

9944 

6 

Spica 
Mars 

W. 

97  31  56 

9159 

99  21  25 

9165 

101  10  45 

9171 

102  59  56 

9178 

W. 

56  48  43 

9050 

58  40  59 

9055 

60  33    7 

9061 

62  25    7 

9067 

An  tares 

W. 

51  37  58 

9166 

53  27  16 

9170 

55  16  28 

9175 

57    5  34 

9180 

a  Pegasi 

E. 

55  48  27 

9783 

54  13  37 

9819 

52  39  34 

9859 

51     6  23 

9905 

a  Arietis 

E. 

96  35  23 

9958 

94  48  22 

9963 

93     1  29 

9969 

91  14  44 

9975 

7 

Mars 

W. 

71  42  26 

9104 

73  33  19 

9119 

75  23  58 

9191 

77  14  24 

9130 

Airfares 

W. 

66    8  49 

9913 

67  56  57 

9991 

69  44  53 

9999 

71  32  37 

9937 

a  Arietis 

E. 

82  23  38 

9317 

80  38    2 

9396 

78  52  42 

9336 

77    7  36 

9348 

Sun 

E. 

121  56  55 

9481 

120  15  15 

9490 

118  33  48 

9499 

116  52  34 

9509 

8 

Mars 

W. 

86  22  55 

9181 

88  11  51 

9191 

90    0  31 

9909 

91  48  56 

9913 

An  tires 

W. 

80  27  53 

9986 

82  14  13 

9996 

84    0  18 

9308 

85  46    7 

9317 

a  Aquilee 

W. 

43  53  48 

4169 

45    2  50 

4056 

46  13  34 

3960 

47  25  53 

3877 

a  Arietis 

E. 

68  26  29 

9419 

66  43  12 

9497 

65    0  16 

9449 

63  17  42 

9458 

Sun 

E. 

108  29  56 

9563 

106  50    9 

9574 

105  10  38 

9585 

103  31  22 

9597 

9 

Mars 

W. 

100  46  50 

9969 

102  33  34 

9980 

104  20    1 

9999 

106    6  11 

9904 

An  tares 

W. 

94  31   19 

9373 

96  15  32 

9384 

97  59  2y 

9395 

99  43  10 

9406 

Jupiter 

W. 

31  28  11 

9366 

33  12  34 

9375 

34  56  45 

9384 

36  40  44 

9393 

XIV. 
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GKBBNWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

0/ 

Diff. 

xn 

P.L. 

0/ 

Diff. 

xvm* 

P.L. 

of 

DHL 

XXI*. 

P.L. 

or 

Diff. 

1 

Saturn 

W. 

86  15  28 

S3 11 

88°    l'  li' 

9997 

89  47  13 

9984 

O           1       It 

91  33  34 

9971 

Regulus 
Spica 

W. 

86    2  20 

9300 

87  48  19 

9987 

89  34  39 

9974 

91  21  18 

9961 

W. 

39  22  14 

9387 

34    6    7 

9365 

35  50  32 

9345 

37  35  26 

9395 

or  Aquila? 

E. 

67  46  17 

3181 

66  19  46 

3199 

64  53  28 

3907 

63  27  27 

3994 

Jupiter 

E. 

77  50  45 

8993 

76    4  36 

9979 

74  18    7 

9966 

72  31  19 

9953 

2 

Saturn 

W. 

100  29  53 

9915 

102  17  58 

9905 

104    6  18 

9196 

105  54  52 

9187 

Repil  uh 
Spica 

W. 

100  19    6 

9903 

102    7  29 

9194 

103  56    6 

9185 

105  44  58 

9176 

W. 

46  26  28 

9946 

48  13  48 

9933 

50    1  27 

9991 

51  49  23 

.  9909 

a  Aquilte 

E. 

56  23  56 

337] 

55     1    7 

3415 

53  39    7 

3466 

52  18    5 

3699 

Jupiter 

E. 

63  32  45 

9197 

61  44  13 

9187 

59  55  26 

9178 

58    6  25 

9169 

Fomalhaut 

E. 

84  36  39 

9369 

82  52  20 

9360 

81    7  48 

9359 

79  23    5 

9345 

3 

Regulus 
Spica 

W. 

114  52  11 

9141 

116  42    7 

9137 

118  32  10 

9133 

120  22  20 

9199 

W. 

60  52  58 

9166 

62  42  18 

9158 

64  31  49 

9159 

66  21  29 

9147 

a  Aqtiile 

E. 

45  51  31 

3946 

44  38  58 

4069 

43  28  28 

4904 

42  20    6 

4367 

Jupiter 

E. 

48  58  28 

9136 

47    8  24 

9131 

45  18  12 

9197 

43  27  55 

9194 

Fomalhaut 

E. 

70  37  33 

9398 

68  52  14 

9397 

67    6  54 

9398 

65  21  36 

.    9330 

otPegasi 

E. 

88  49  51 

9543 

87    9  38 

9540 

85  29  19 

9537 

83  48  57 

9536 

4 

Spica 

W. 

75  31  25 

9131 

77  21  36 

9130 

79  11  49 

9130 

81    2    2 

9199 

Jupiter 

E. 

34  15  38 

9190 

32  25  10 

9199 

30  34  45 

9195 

28  44  24 

9198 

Fomalhaut 

E. 

56  36  30 

9363 

54  52    1 

9375 

53,  7  50 

9388 

51  23  58 

9403 

a  Pegasi 

E. 

75  27  19 

9559 

73  47  18 

9559 

72    7  27 

9569 

70  27  49 

9580 

5 

Spica 
Mars 

W. 

90  12  45 

9140 

92    2  43 

9143 

93  52  34 

9148 

95  42  19 

9153 

W. 

49  18  32 

9034 

51   11   13 

9037 

5!)    3  49 

9041 

54  56  19 

9045 

Antares 

W. 

44  20    7 

9158 

46    9  38 

9158 

47  59    8 

9160 

49  48  35 

9163 

Fomalhaut 

E. 

42  51  29 

9594 

41  10  50 

9561 

39  31    2 

9601 

37  52    8 

9647 

a  Pegasi 
a  Arietis 

E. 

62  14  29 

9668 

60  37    6 

9899 

59    0  16 

9719 

57  24     1 

9749 

E. 

103  44  17 

9946 

101  56  58 

9948 

100    9  42 

9950 

96  22  29 

9954 

6 

Spica 
Mars 

W. 

104  48  55 

9186 

106  37  44 

9194 

108  26  20 

9909 

110  14  44 

9911 

W. 

64  16  56 

9073 

66    8  36 

9060 

68    0    4 

9088 

69  51  21 

9096 

An  tares 

W. 

58  54  31 

9186 

60  43  21 

9199 

62  32-0 

9198 

64  20  30 

9905 

a  Pepsi 
a  Anetis 

E. 

49  34  11 

9954 

48    3    1 

3008 

46  32  59 

3089 

45    4  12 

3137 

E. 

8928    8 

9989 

87  41  43 

9990 

85  55  29 

9998 

84    9  27 

9307 

7 

Mars 

W. 

79    4  35 

9140 

80  54  33 

9150 

82  44  15 

9160 

84  33  43 

9170 

Amares 

w. 

73  20    7 

9946 

75    7  25 

9955 

76  54  28 

9965 

78  41  18 

9975 

a  Arietis 

E. 

75  22  47 

9360 

73  38  15 

9379 

71  54     1 

9385 

70  10    5 

9398 

Sun 

E. 

115  11  33 

9519 

113  30  47 

9530 

111  50  15 

9541 

110    9  58 

9559 

8 

Mars 

W. 

93  37    4 

9994 

95  24  56 

9935 

97  12  31 

9946 

98  59  49 

9957 

An  tares 

W. 

87  31  41 

9398 

89  17    0 

9339 

91    2    2 

9850 

92  46  48 

9361 

a  Aquilse 

W. 

48  39  36 

3809 

49  54  36 

3737 

51  10  44 

3677 

52  27  55 

3696 

a  Arietis 

E. 

61  35  30 

9474 

59  53  41 

9491 

58  12  16 

9510 

56  31   17 

9599 

Sun 

E. 

101  52  22 

9608 

100  13  38 

9619 

98  35  10 

9630 

96  56  58 

9649 

9 

Mars 

W. 

107  52    4 

9316 

109  37  40 

9398 

111  22  59 

9340 

113    8    0 

9359 

Antares 

w. 

101  26  34 

9418 

103    9  42 

9430 

104  52  33 

9449 

106  35    7 

9453 

1=^- 

Jupiter 

w. 

38  24  29 

9403 

40    7  59 

9413 

41  51  16 

9493 

43  34  18 

i 

9433 
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XV. 


i 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES, 

r 

Name  and  Direction 
of  Objeot. 

Noon. 

F.L. 

of 
Dlff. 

ma. 

P.L. 
Of 

Diff. 

VI*. 

P.L. 

of 

Diff. 

IX* 

F.L. 
of 

DUL 

I 

9 

a  Aquilee 

W. 

5$  46    1 

3580 

O         I        II 

55    4  57 

3538 

Q          1         II 

56  24  38 

3504 

57  44  58 

3471 

a  Arietta 

E. 

54  50  43 

9548 

53  10  37 

9569 

51  30  59 

9590 

49  51  51 

9613  ! 

Sun 

E. 

95  19    2 

9655 

93  41  22 

9667 

92    3  59 

9679 

90  26  52 

9691 

10 

a  Aquilse 

W. 

64  34  10 

3365 

65  57    6 

3359 

67  20  18 

3341 

68  43  42 

3339  i 

JirPITER 

w. 

45  17    6 

9443 

46  59  39 

9453 

48  41  57 

9463 

50  24     1 

9473  | 

a  Arietis 

E. 

41  44  32 

9759 

40    9    1 

9786 

38  34  13 

9899 

37    0  14 

9869 

Sun 

E. 

82  25  20 

9759 

80  49  50 

9764 

79  14  36 

9776 

77  39  38 

97*8 

11 

a  Aquilse 

W. 

75  42  39 

3311 

77    637 

3319 

78  30  34 

3314 

79  54  30 

3317  ! 

Jupiter 

W. 

58  50  42 

9597 

60  31  18 

9537 

62  11  41 

9547 

63  51  49 

9557 

Fomalhaut 

W. 

40  32  48 

9955 

42    3  57 

9938 

43  35  25 

9994 

45    7  13 

9914 

Sun 

E. 

69  48  40 

9847 

68  15  14 

9869 

66  42    3 

9871 

65    9    7 

9689 

12 

a  Aquilee 

W. 

86  52  56 

3345 

88  16  15 

3354 

89  39  24 

3363 

91     2  22 

3375 

Jupiter 

W. 

72    9    2 

9606 

73  47  48 

9616 

75  26  21 

9695 

77    4  40 

9635 

Fomalhaut 

W. 

52  48  37 

9890 

54  21    9 

9688 

55  53  43 

9888 

57  26  17 

9889  , 

n  Pe^asi 

W. 

39  39  19 

3785 

40  54  37 

3790 

42  11     3 

3661 

'  43  28  31 

3610  | 

Sun 

E. 

57  28    2 

9937 

55  56  31 

9948 

54  25  13 

9959 

52  54    9 

9970 

13 

a  Aquilee 

W. 

97  53  48 

3441 

99  15  18 

3457 

100  36  29 

3475 

101  57  21 

! 
3494  i 

Jupiter 

W. 

85  13    7 

9683 

86  50  10 

9699 

88  27    2 

9701 

90    3  41 

9710  i 

Fomalhaut 

W. 

65  , 8  36 

9901 

66  40  53 

9906 

68  13    4 

9911 

69  45    9 

9916 

a  Pegasi 

W. 

50    7  40 

3435 

51  29  17 

3411 

52  51  21 

3391 

54  13  48 

3379  j 

Sun 

E. 

45  22    6 

3091 

43  52  20 

3031 

42  22  46 

3041 

40  53  25 

3051  1 

14 

Jupiter 

W. 

96    4    2 

S753 

99  39  31 

9769 

101  14  50 

9771 

102  49  57 

1 
9779  ! 

Fomalhaut 

W. 

77  23  52 

9945 

78  55  14 

9951 

80  26  27 

9958 

81  57  32 

S965 

a  Pegasi 

W. 

61  10  25 

3314 

62  34  22 

3306 

63  58  26 

3301 

65  22  38 

3996 

Sun 

E. 

33  29  36 

3099 

32    1  25 

3109 

30  33  25 

3118 

29    5  37 

3197  | 

18 

Sun 

W. 

12    8    8 

3356 

13  31  14 

3369 

14  54  13 

3368 

16  17    5 

3374 

Regiilus 

E. 

49    6  15 

3091 

47  36  28 

3097 

46    6  49 

3033 

44  37  19 

3040  * 

Saturn 

E. 

49  57  16 

3039 

48  27  52 

3046 

46  58  37 

3053 

45  29  29 

3059 

Spica 

E. 

103    9  10 

3030 

101  39  35 

3035 

100  10    6 

3040 

96  40  43 

3045 

19 

Sun 

W. 

23    9  50 

3401 

24  32    5 

3406 

25  54  15 

3410 

27  16  21 

3415 

Regulus 

E. 

37  11  54 

3075 

35  43  14 

3089 

34  14  42 

3089 

32  46  19 

3096 

Saturn 

E. 

38    5  43 

3089 

36  37  20 

3095 

35    9    3 

3101 

33  40  53 

3106 

Spica 

E. 

91  15  24 

3070 

89  46  38 

3075 

88  17  56 

3079 

86  49  20 

3063 

20 

Sun 

W. 

34    5  40 

3439 

35  27  20 

3434 

36  4ff  58 

3436 

38  10  34 

3438 

Spica 

E. 

79  27  26 

3099 

77  59  16 

3109 

76  31    8 

3104 

75    3    3 

3106 

Mars 

E. 

116  26  58 

3018 

114  57    8 

3091 

1 13  27  22 

3093 

111  57  38 

3095 

Antarea 

E. 

125  21  44 

3103 

123  53  38 

3104 

122  25  34 

3105 

120  57  31 

3106 

21 

Sun 

W. 

44  58    5 

3443 

46  19  33 

3443 

47  41     1 

3449 

49    2  30 

3441 

Spica 
Mars 

E. 

67  43  15 

3113 

66  15  22 

3U4 

64  47  30 

3115 

63  19  39 

3115 

E. 

104  29  30 

3031 

102  59  56 

3039 

101  30  23 

3039 

100    0  50 

3031 

Antarea 

E. 

113  37  23 

3106 

112    9  21 

3105 

110  41  19 

3)04 

109  13  15 

3104 

22 

Sun 

W. 

55  50  17 

3431 

57  11  58 

3497 

58  33  43 

3493 

59  55  33 

3419 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

O 

So- 

Name  and  Direction 

Midnight. 

P.L. 
of 

XVh- 

P.L. 
of 

xvnib. 

P.L. 

of 

XXIh. 

P.L. 
of 

r 

OI    UOJOOb* 

Dlff. 

Difi 

Dlff. 

Dlff. 

9 

a  Aquito 

W. 

O          /         It 

59    5  54 

9444 

60°  27'  21 

3490 

o       /      // 

61  49  14 

3399 

63  1131 

3380 

a  Ariel  is . 

R. 

48  13  14 

9837 

46  35    9 

9663 

44  57  40 

9889 

43  20  46 

9719 

Sun 

E. 

88  50    1 

9704 

87  13  27 

97J6 

85  37    8 

9798 

84     1     6 

9740 

10 

a  Aquilae 

W. 

70    7  1(5 

3394 

71  30  59 

3318 

71  54  49 

3315 

74   18  42 

3319 

Jdpiter 

W. 

52    5  50 

9484 

53  47  25 

9494 

55  28  45 

9605 

57    9  50 

9516 

a  Arietts 

£. 

35  27    7 

9908 

33  54  59 

9958 

32  23  54 

3013 

30  53  58 

3077 

Sun 

E. 

76    4  56 

9800 

74  30  29 

9619 

72  56  17 

9894 

71  22  21 

9836 

n 

a  Aqtiilw 

W. 

81  18  22 

3390 

82  42  10 

3394 

84    5  53 

3330 

85  29  2!) 

3337 

Jupiter 

W. 

65  31  43 

9S68 

67  11  24 

9576 

m  50  50 

9588 

70  30    3 

9597 

Fomalhaut 

W. 

46  39  14 

9007 

48  11  24 

9900 

49  43  43 

9895 

51    16    8 

9899 

Sun 

E. 

63  36  25 

9803 

62    3  58 

9904 

60  31  45 

9915 

58  59  46 

9996 

12 

a  Aquilae 

W. 

92  25    7 

3387 

93  47  40 

3399 

95    9  58 

3419 

m  32    1 

3496 

Jupiter 

W. 

78  42  47 

9845 

80  20  41 

9655 

81  58  22 

9665 

&3  35  51 

9674 

Fomalhaut 

W. 

58  58  50 

9890 

60  31  21 

9899 

62    3  50 

9895 

63  36  15 

9697 

a  Pegani 

W. 

44  46  54 

3560 

46    6    5 

3596 

47  26    0 

3499 

48  46  33 

3461 

Sun 

E. 

51  23  19 

9980 

49  52  41 

9991 

48  22  17 

3001 

46  52    5 

3011 

13 

a  Aqtiilw 

W. 

103  17  52 

3513 

104  38    2 

3534 

105  57  50 

3555 

107  17  13 

3578 

Jupiter 

W. 

91  40    9 

9718 

93  16  24 

9797 

94  52  28 

9736 

!>6  28  21 

9745 

Fomalhnut 

W. 

71  17    8 

9991 

72  49    0 

9997 

74  20  45 

9933 

75  52  22 

99$ 

a  Pegiisi 

W. 

55  36  36 

3356 

56  59  42 

3343 

58  23    4 

3339 

59  46  39 

3399 

Suit 

E. 

39  24  15 

3061 

37  55  18 

3071 

36  26  32 

3081 

34  57  58 

3090 

14 

Jupiter 

W. 

104  24  53 

9787 

105  59  38 

9795 

107  34  12 

9803 

109    8  36 

9811 

Fomalttaut 

W. 

83  28  27 

9979 

84  59  14 

9980 

86  29  51 

9988 

88    0  19 

9996 

a  Pegani 

W. 

66-  46  54 

3993 

68  11   15 

3990 

09  35  38 

3986 

71     0    4 

3987 

Sun 

E. 

27  38    0 

3136 

26  10  34 

3145 

24  43  19 

3154 

23  16  14 

3163 

18 

Son 

W. 

17  39  51 

3380 

19    2  30 

3385 

20  25    2 

3390 

21  47  29 

3396 

Regulu8 

E. 

43    7  58 

3047 

41  38  44 

3054 

40    9  39 

3061 

38  40  42 

3068 

Saturn 

E. 

44    0  29 

3065 

42  31  37 

3071 

41     2  52 

3077 

39  34  14 

3083 

Spica 

E. 

97  11  28 

3050 

95  42  18 

3055 

94  13  14 

3060 

92  44  16 

3065 

19 

Sun 

W. 

28  38  21 

3419 

30    0  16 

3493 

31  22    8 

3498 

32  43  56 

3499 

Regal  u  8 

E. 

31   18    4 

3104 

29  50    0 

3119 

28  22    5 

3190 

26  54  20 

3198 

Saturn 

E. 

32  12  51 

3111 

30  44  55 

3117 

!?9  17    7 

3193 

27  49  25 

3199 

Spica 

E. 

85  20  49 

3087 

83  52  22 

3090 

82  23  59 

3093 

80  55  41 

3098 

20 

Sun 

W. 

39  32    7 

3440 

40  53  38 

3441 

42  15    8 

3449 

43  3  i  37 

3443 

Spica 

E. 

73  35    2 

3108 

72    7    2 

3110 

70  39    5 

3111 

69  11     9 

3119 

Mars 

E. 

110  27  56 

3097 

108  58  17 

3099 

107  28  40 

3030 

105  59    4 

3031 

An  tares 

E. 

119  29  28 

3107 

118     1  27 

3107 

116  33  26 

3107 

115    5  25 

3106 

21 

Sun 

W. 

50  23  59 

3440 

51  45  30 

3438 

53    7    3 

3436 

54  28  39 

3434 

Smca 
Mars 

E. 

61  51  48 

3114 

60  23  56 

3114 

58  56    4 

3113 

57  28  1 1 

3113 

E. 

98  31  16 

3031 

97     1  42 

3099 

95  32    6 

3098 

94    2  29 

3097 

Antares 

E. 

107  45  10 

3109 

106  17    3 

3100 

104  48  53 

3098 

103  20  41 

3095 

22 

Sun 

W. 

61  17  27 

3415 

62  39  26 

3410 

64    1  31 

3404 

65  23  43 

3398 

.— 
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GEEEKWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

3  § 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon; 

of 

DP». 

of 

Vlh. 

of 

IX*. 

of 

ft* 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

92 

Spica 
Mars 

E. 

56    0  17 

3113 

5l  32  22 

3110 

53    4  25 

3108 

51°  36  26 

3106 

E. 

92  32  50 

3036 

91     3    8 

3093 

89  33  23 

3090 

88    3  35 

3016 

Antares 

E. 

101  52  25 

3093 

100  24    6 

3089 

98  55  43 

3085 

97  27  15 

3081 

23 

Sun 

W. 

66  46     1 

3391 

68    8  27 

3384 

69  31     1 

3377 

70  53  43 

3369 

Spica 
Mars 

E. 

44  15  51 

3095 

42  47  35 

3093 

41  19  16 

3090 

39  50  53 

3087 

E. 

80  33  26 

3995 

79    3    7 

9990 

77  32  42 

9984 

76    2    9 

9978 

Antares 

E. 

90    3  33 

3055 

88  34  29 

3048 

87    5  16 

3041 

85  35  56 

3034 

24 

Sun 

W. 

77  49  40 

3393 

79  13  25 

3319 

80  37  22 

3301 

82     1  32 

3991 

Regulus 

W. 

22  49  12 

3045 

24  18  29 

3097 

25  48    8 

3010 

27  18    8 

9999 

Mars 

E. 

68  27  16 

9940 

66  55  48 

9931 

65  24    9 

9939 

63  52  1*1 

9913 

Antares 

E. 

78    6  49 

9993 

76  36  27 

9983 

75    5  53 

9973 

73  35    7 

9963 

25 

Sun 

W. 

89    5  57 

3944 

90  31  37 

3909 

91  57  34 

3195 

93  23  48 

3180 

Regulus 

W. 

34  53  14 

3913 

36  25  16 

9898 

37  57  38 

9889 

39  30  20 

9866 

Saturn 

W. 

33  17  17 

3930 

34  48  57 

3915 

36  20  55 

9900 

37  53  13 

9885 

Mars 

E. 

56  10    0 

9861 

54  36  51 

3850 

53    3  27 

9839* 

51  29  49 

9897 

Antares 

E. 

65  57  52 

9905 

64  25  40 

3893 

62  53  13 

9880 

61  20  30 

9867 

a  Aquilee 

E. 

110  44    6 

3739 

109  27  50 

*    3699 

108  11     4 

3671 

106  53  46 

3644 

26 

Sun 

W. 

100  39  40 

3099 

102    7  50 

3083 

103  36  22 

3065 

105    5  15 

3047 

Regulus 

W. 

47  19    2 

9784 

48  53  51 

3767 

50  29    3 

9750 

52    4  38 

9739  ' 

Saturn 

W. 

45  39  45 

9805 

47  14     6 

9788 

48  48  49 

9770 

50  23  54 

9754 

Mars 

E. 

43  37  40 

3763 

42    2  24 

2751 

40  26  52 

9739 

38  51     4 

9796 

Antares 

E. 

53  32  32 

9798 

51  58    2 

9784 

50  23  14 

9769 

48  48    6 

9754 

a  Aqtiilte 

E. 

100  20  14 

3519 

99    0  11 

3497 

97  39  42 

3475 

96  18  50 

3454 

27 

Sun 

W. 

112  35  19 

9953 

114    6  31 

9934 

115  38    7 

9914 

117  10    8 

9894 

Regulus 

W. 

60    8  26 

9641 

61  46  25 

9633 

63  24  49 

9605 

65    3  37 

9586 

Saturn 

W. 

58  25    8 

3665 

.  60    2  35 

9647 

61  40  27 

9639 

63  18  44 

9810 

Antares 

E. 

40  47  38 

9683 

39  10  35 

9670 

37  33  14 

9657 

a5  55  34 

9644 

«  Aquilw 

E. 

89  28  44 

3357 

88    5  39 

3341 

86  42  16 

3395 

85  18  34 

3311 

Jupiter 

E. 

102  37  14 

9605 

100  58  26 

3586 

99  19  13 

9568 

97  39  35 

9550 

28 

Regulus 

W. 

73  24  11 

3491. 

75    5  36 

9473 

76  47  27 

9453 

78  29  46 

9435 

Saturn 

W. 

71  36  32 

9516 

73  17  24 

3497 

74  58  42 

9478 

76  40  27 

9499 

Spica 

W. 

20  10  11 

9717 

21  46  28 

9668 

23  23  50 

9635 

25    2  11 

9584 

a  Aquilte 

E. 

78  16  12 

3353 

76  51     6 

3346 

75  25  50 

3939 

74    0  27 

3934 

Jupiter 

E. 

89  15    3 

9457 

87  32  50 

9438 

85  50  11 

9490 

84    7    5 

9403 

29 

Regulus 

W. 

87    7  56 

3343 

88  52  52 

9395 

90  38  15 

9308 

92  24     2 

9991 

Spica 

W. 

33  26  30 

3436 

35    9  28 

9400 

36  53    3 

9375 

38  37  13 

9359 

a  Aquilee 

E. 

66  52  53 

3340 

65  27  31 

3949 

64    2  19 

3959 

62  37  20 

3974 

Jupiter 

E. 

75  25     1 

3311 

73  39  18 

9393 

71  53    9 

9976 

70    6  34 

9959 

Fomnlhnut 

E. 

97  18  42 

3509 

95  37  41 

9490 

93  56  15 

9479 

92  14  23 

9454 

30 

Regulus 

W. 

101   19  12 

3210 

103    7  25 

9196 

104  55  59 

9189 

106  44  56 

9168 

Spica 

W. 

47  25  59 

3350 

49  13  11 

9339 

51     0  50 

3915 

52  48  54 

9199 

a  Aquilee 

E. 

55  38    5 

3406 

54  15  56 

3449 

52  54  35 

3496 

51  34    6 

3553 

Fomalhaut 

E. 

83  39    5 

9376 

81  54  56 

9363 

80  10  28 

9351 

78  25  42 

9339 

a  Pegasi 

E. 

101  10  14 

3638 

99  31  58 

9608 

97  53  14 

959C 

96  14    6 

9574 

xvin. 
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GREENWICH  MEAK  TIME. 

LUNAE  DISTANCES. 

• 

22 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 
of  Object. 

Midnight. 

of 
DMT. 

XVb- 

of 
IMff. 

xvnp>. 

of 

Diff. 

XXI° 

of 
Diff 

Spica 

Mars 

E. 

O            /         // 

50    8  25 

3104 

O           I        II 

48  40  21 

3109 

*>    i  n 

47  12  14 

3100 

45°  44    4 

3098 

E. 

86  33  43 

3019 

85    3  46 

3008 

83  33  45 

3004 

82    3  38 

3000 

Antares 

E. 

95  58  42 

3077 

94  30    4 

3079 

93    1  20 

3067 

91  32  30 

3061 

23 

Sun 

W. 

72  16  34 

3361 

73  39  35 

3359 

75    2  46 

3343 

76  26    7 

3333 

Spica 
Mars 

E. 

38  22  26 

3084 

36  53  57 

3089 

35  25  25 

3080 

33  56  50 

3078 

E. 

74  31  28 

0971 

73    0  39 

9964 

71  29  41 

9956 

69  58  33 

9948 

Antares 

E. 

84    6  26 

3097 

82  36  47 

3019 

81     6  58 

3011 

79  36  59 

3009 

24 

Sun 

W. 

83  25  56 

3978 

84  50  33 

3965 

86  15  26 

3959 

87  40  33 

3938 

Regulus 

W. 

28  48  27 

9976 

30  19    9 

9961 

31  50  10 

9945 

33  21  32 

9999 

Mars 

E. 

62  20  17 

9903 

60  48    2 

9893 

59  15  35 

9883 

57  42  54 

9879 

AntareH 

E. 

72    4    8 

9958 

70  32  55 

9941 

69     1  29 

9930 

67  29  48 

9918 

25 

Sun 

W. 

94  50  20 

3165 

96  17  11 

3149 

97  44  21 

3133 

99  11  50 

3116 

Regulus 

W. 

41     3  23 

9850 

42  36  46 

9834 

44  10  30 

9818 

45  44  &5 

9801 

Saturn 

W. 

39  25  51 

9869 

40  58  49 

9854 

42  32    6 

9838 

44    5  45 

9899 

Mars 

E. 

49  55  55 

9814 

48  21  46 

9809 

46  47  20 

9789 

45  12  38 

9776 

Antares 

E. 

,   59  47  29 

9854 

58  14  12 

9840 

56  40  37 

9898 

55    6  44 

9819 

a  Aquilie 

E. 

105  36    0 

3618 

104  17  45 

3599 

102  59     1 

3567 

101  39  51 

3549 

26 

Sun 

W. 

106  34  30 

3099 

108    4    7 

3011 

109  34    8 

9999 

111     4  32 

9973 

Regulus 

W. 

53  40  36 

9714 

55  16  57 

9695 

56  53  43 

9677 

58  30  52 

9659 

Saturn 

W. 

51  59  22 

9737 

53  35  13 

9790 

55  11  28 

9709 

56  48    6 

9684 

Mars 

E. 

37  14  58 

9713 

35  38  36 

9701 

34     1  58 

9690 

32  25    4 

9679 

Antares 

E. 

47  12  39 

9740 

45  36  53 

9795 

44    0  47 

9711 

42  24  22 

9697 

a  Aquike 

E. 

94  57  33 

3433 

93  35  54 

3413 

92  13  52 

3393 

90  51  28 

3375 

27 

Sun 

W. 

118  42  33 

9874 

120  15  25 

9854 

121  48  41 

9834 

123  22  23 

9814 

Regulus 

W. 

66  42  52 

9567 

68  22  32 

9546 

70    2  39 

9599 

71  43  12 

9510 

Saturn 

W. 

64  57  26 

9591 

m  36  33 

9573 

68  16    7 

95M 

69  56    6 

9535 

Antares 

E. 

34  17  37 

9631 

32  39  25 

9619 

31     0  57 

9608 

29  22  15 

9600 

a  Aquike 

E. 

83  54  36 

3997 

82  30  21 

3985 

81     5  51 

3973 

79  41     8 

3963 

Jupiter 

E. 

95  59  32 

9539 

94  19    4 

9513 

92  38  10 

9494 

90  56  49 

9475 

28 

Regulus 

W. 

80  12  31 

9416 

81  55  43 

9397 

83  39  21 

9379 

85  23  25 

9361 

Saturn 

W. 

78  22  38 

9440 

80    5  16 

9491 

81  48  20 

9409 

83  31  50 

9384 

Spies 

W. 

26  41  27 

9545 

28  21  37 

9519 

30    2  33 

9481 

31  44  12 

9453 

aAquils 

E. 

72  34  59 

3931 

71     9  27 

3930 

69  43  54 

3931 

68  18  21 

3934 

Jupiter 

E. 

82  23  &'i 

9384 

80  39  35 

9365 

78  55  10 

9347 

77  10  19 

9399 

29 

Regulus 
Spies 

W. 

94  10  16 

9974 

95  56  53 

9958 

97  43  56 

9949 

99  31  22 

9996 

W. 

40  21  56 

9330 

42    7  12 

9309 

43  52  58 

9989 

45  39  14 

9969 

aAqitilte 

E. 

6\  12  38 

3999 

59  48  !7 

3313 

58  24  21 

3339 

57    0  55 

3370 

Jupiter 

E. 

68  19  35 

9949 

66  32  10 

9998 

64  44  21 

9910 

62  56    8 

9194 

Fomalbaut 

E. 

90  32    6 

9437 

88  49  25 

9491 

87    6  20 

9406 

85  22  53 

9391 

30 

Rejrulus 
Spica 

W. 

108  34  14 

9154 

110  23  51 

9140 

lf2  13  48 

9198 

114    4     4 

9116 

W. 

54  37  23 

9183 

56  26  16 

9168 

58  15  31 

9154 

60    5    8 

9141 

aAquilee 

E. 

50  14  41 

3617 

48  56  25 

3690 

47  39  28 

3775 

46  24    0 

3870 

Fomalbaut 

E. 

76  40  38 

9398 

74  55  19 

9319 

73    9  46 

9310 

71  24    0 

9301 

a  Pegttsi 

E. 

94  34  36 

9558 

92  54  42 

9543 

91  14  29 

9599 

89  .33  57 

9517 
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AT  GREENWICH  APPARENT  NOON. 

THE  SON'S 

t 

1 

1 

1 

Sidereal 
Time  of 
Semi- 
diameter 
Pausing 
Meridian. 

Kq  nation  of 

Time, 

to  be 
Added  to 
Apparent 

Time. 

Dift  for 
1  Hour. 

Apparent 
Bight  Attention. 

DiiT.  for 
lHonr. 

Apparent 
Declination. 

Diff.  for 
lHonr. 

Semi- 
diameter. 

Tues. 
Wed. 
Thur. 

1 
2 
3 

h      m       b 

6  41  31.70 
6  45  39.62 
6  49  47.27 

10.335 
I0.:UJ 
10.312 

N.23    6  37'0 
23    2  18.7 
22  57  36.3 

-I0?25 
11.26 
12.26 

15  46.18 
15  46.18 
15  46.18 

68*78 
68.74 
68.70 

m        s 

3  33.42 
3  44.75 
3  55.81 

m 
0.478 
0.467 
0.455 

Frid. 
Sat. 

SUN. 

4 
5 
6 

6  53  54.62 

6  58     1.66 

7  2     8.38 

10.299 
10.286 
10.272 

22  52  29.9 
22  46  59.6 
22  41     5.6 

-13.26 
14.25 
15.23 

15  46.18 
15  46.19 
15  46.20 

68.66 
68.61 
68.56 

4    6.58 
4  17.03 
4  27.16 

0  442 
0.429 
0.4(5 

Mon. 
Tues. 
Wed. 

7 
8 
9 

7     6  14.75 
7  10  20.77 
7  14  26.40 

10.258 
10.243 
10.227 

22  34  48.0 
22  28    7.0 
22  21     2.7 

-16.21 
17.19 
18.16 

15  46.21 
15  46.23 
15  46.25 

68.51 
68.46 
68.40 

4  36.95 
4  46.38 
4  55.43 

0.401 
0.386 
0.370 

Thur. 

Frid. 

Sat. 

10 
11 
12 

7  18  31.64 
7  22  36.47 
7  26  40.88 

10.210 
10.193 
10.175 

22  13  35.1 
22     5  44.6 
21  57  31.3 

-19.12 
20.07 
21.02 

15  46.27 
15  46.30 
15  46.34 

68.34 
68.28 
68.22 

5     4.10 
5  12  35 
5  20.18 

0.353 
0.336 
0  318 

SUN 

Mon. 

Tues. 

13 
14 
15 

7  30  44.85 
7  34  48.36 
7  38  51.38 

10.156 
10.136 
10.116 

21  48  55.4 
21  39  57.0 
21  30  36.5 

-21.96 
22.8ft 
2*3.81 

15  46.38 
15  46.42 
15  46.47 

68.15 
68.08 
68.01 

5  27.57 
5  34.50 
5  40.95 

0.299 
0.279 
0.259 

Wed. 
Thur. 
Frid. 

16 
17 
18 

7  42  53.91 
7  46  55.92 
7  50  57.41 

10.095 
10.073 
10.051 

21  20  53.8 
21  10  49.4 
21     0  23.5 

-24.72 
25.63 
26.52 

15  46.53 
15  46.59 
15  46.66 

67.94 
67.87 
67.80 

5  46.91 
5  52.35 
5  57.26 

0.238 
0.216 
0.194 

Sat. 

SUN. 

Mon. 

19 
20 
21 

7  54  58.35 

7  58  58.74 

8  2  58.55 

10.027 
10.004 
9.980 

20  49  36.3 
20  38  27.9 
20  26  58.7 

-27.40 
28.27 
29.(4 

15  46.73 
15  46.81 
15  46.89 

67.72 
67.64 
67.56 

6     163 
6     5.45 
6     8.70 

0.171 
0.148 
0.124 

Tues. 
Wed. 
Thur. 

22 
23 
24 

8    6  57.78 
8  10  56.42 
8  14  54.46 

9.956 
9.931 
9.906 

20  15    8.9 
20    2  58.7 
19  50  28.5 

.-29.99 
30.84 
31.67 

15  46.98 
15  47.07 
15  47.17 

67.48 
67.40 
67.32 

6  11.36 
6  13.44 
6  14.92 

0.(00 
0.075 
0.050 

Frid. 

Sat. 

SUN 

25 
26 
27 

8  18  51.89 
8  22  48.71 
8  26  44.92 

9.861 
9.856 
9.830 

19  37  38.5 
19  24  29.0 
19  11     0.2 

-32.49 
33.29 
34.09 

15  47.27 
15  47.38 
15  47.48 

67.23 
67.15 
67.06 

6  15.80 
6  16.06 
6  15.71 

0.025 
0.000 
0.0*1 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

8  30  40.51 
8  34  35.49 
8  38  29.85 
8  42  23.60 

9.805 
9.779 
9.754 
9.728 

18  57  12.4 
18  43    6.1 
18  28  41.3 
18  13  58.4 

-34.87 
35.65 
36.41 
37.16 

15  47.59 
15  47.71 
15  47.83 
15  47.95 

6698 
66.89 
66.81 
66.72 

6  14.74 
6  13.17 
6  10.99 
6     8.19 

0.051 
0.077 
0.102 
0.148 

Frid. 

32 

8  46  16.74 

9.702 

N.17  58  57.5 

-37.90 

15  48.08 

66.64 

6    4.78 

0.154 

Notl— Th 

e  mean  time  of  lemidianietej 

r  passing  may  be  found  by  s 

ubtraoting  0M 

9  from  th 

o  sidereal  time 

». 

Th 

e  sign  —  prefixed  to  the  ho 

urly  ohange  of  declination  in< 

lioates  that  nc 

rthdeclii 

latioss  are  deoi 

rearing. 
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AT  GBEENWICH  MEAN  NOON. 

THE  SUN'S 

1 

• 

5 

1 
3 

Kquation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Difltfor 
lHonr. 

Sidereal 

Time, 

or 

Bight  AsoenHion 

of 

Mean  Son. 

Apparent 
Right  Ascension. 

Difll  for 
1  Hour. 

Apparent 
Declination. 

DUE  for 
1  Hour. 

-  Tues. 

1 

h     m       b 

6  41  31.08 

B 

10.334 

N.23    637.6 

-10.25 

m       a 

3  33.39 

a 
0.478 

h      m       s 

6  37  57.69 

Wed- 

2 

6  45  38.97 

10.323 

23    2  19.4 

11.26 

3  44.72 

0.467 

6  41  54.25 

Thur. 

3 

6  49  46.59 

10.311 

22  57  37.1 

12.26 

3  55.78 

0.455 

6  45  50.81 

Frid. 

4 

6  53  53.91 

10.298 

22  52  30.8 

-13.26 

4     6.55 

0.442 

6  49  47.36 

Sat. 

5 

6  58    0.92 

10.285 

22  47    0.6 

14.25 

4  17.00 

0.429 

6  53  43.92 

sew. 

6 

7    2    7.61 

10.071 

22  41     67 

15.23 

4  27.13 

0.415 

6  57  40.48 

Mon. 

7 

7     6  13.96 

10.257 

22  34  49.2 

-16.21 

4  36.92 

0.401 

7     1  37.04 

Tuea. 

8 

7  10  19.95 

10.242 

22  28    8.3 

17.19 

4  46.35 

0.386 

7     5  33.60 

Wed. 

9 

7  14  25.56 

10.226 

22  21     4.1 

18.16 

4  55.40 

0.370 

7     9  30.16 

j  Thur. 

10 

7  18  30.78 

10.209 

22  13  36.7 

-19.12 

5     4.07 

0.353 

7  13  26.71 

1  Frid. 

11 

7  22  35.59 

10.192 

22     5  46.3 

20.07 

5  12.32 

0.336 

7  17  23.27 

jSat. 

12 

7  26  39.98 

10.174 

21  57  38.2 

21.02 

5  20.15 

0.318 

7  21   19.83 

t  SUN 

13 

7  30  43.93 

10.155 

21  48  57.4 

-21.96 

5  27.54 

0.299 

7  25  16.39 

j  Mon. 

14 

7  34  47.42 

10.135 

21  39  59.2 

22.89 

5  34.48 

0.279 

7  29  12.94 

Tues. 

15 

7  38  50.43 

10.115 

21  30  38.8 

23.81 

5  40.93 

0.259 

7  33    9.50 

'  Wed. 

16 

7  42  52.94 

10.094 

21  20  56.3 

-24.72 

5  46.89 

0.238 

7  37     6.05 

:  Thur. 

17 

7  46  54.94 

10.072 

21   10  52.0 

25.63 

5  52.33 

0.216 

7  41     2.61 

1  Frid. 

18 

7  50  56.41 

10.050 

21     0  26.2 

26.52 

5  57.25 

0.194 

7  44  59.17 

Sat. 

19 

7  54  57  34 

10.027 

20  49  39.1 

-27.40 

6     1.62 

0.171 

7  48  55.73 

SUN 

20 

7  58  57.72 

10.004 

20  38  30.8 

28.27 

6     5.44 

0.148 

7  52  52.28 

Mon. 

21 

8     2  57.53 

9.980 

20  27     1.7 

29.14 

6     8.69 

0.124 

7  56  48.84 

Tues. 

22 

8     6  56.75 

9.956 

20  15  12.0 

-29.99 

6  11.35 

0.100 

8    0  45.40 

Wed. 

23 

8  10  55.39 

9.931 

20    3     1.9 

30.84 

6  13.43 

0.075 

8     4  41.96 

Thur. 

24 

8  14  53.43 

9.906 

19  50  31.8 

31.67 

6  14.91 

0.050 

8    fr  38.51 

Frid. 

25 

8  18  50.86 

9.881 

19  37  41.9 

-32.49 

6  15.79 

Q.025 

8  12  35.07 

Sat. 

26 

8  22  47.68 

9.856 

19  24  32.5 

33.29 

6  16.06 

0.000 

8  16  31.62 

SUN 

27 

8  26  43.89 

9.830 

19  11     3.8 

34.09 

6  15.71 

0.026 

8  20  28.18 

Mon. 

28 

8  30  39.49 

9.805 

18  57   16.1 

-34.87 

6  14.74 

0.051 

8  24  24.74 

Tues. 

29 

8  34  34.47 

9.779 

18  43     9.8 

35.65 

6  13.17 

0.077 

8  28  21.30 

Wed. 

30 

8  38  28.84 

9.754 

18  28  45.1 

36.41 

6  10.99 

0.102 

8  32  17.85 

Thur. 

31 

32 1 

8  42  22.60 

9.728 

18  14     2.2 

37.16 

6    8.20 

0.128 

8  36  14.41 

1  Frid. 

8  46  15.76 

9.702 

N.  17  59     1.4 

-37.90 

6    4.80 

0.154 

8  40  10.96 

',  Note.- 

! 

The « 

The 

ared 

lemidiatneter  for  me 
lign  —  prefixed  to  tl 
eoreaaJng. 

on  noon  in 
tie  hourly 

iay  be  asanmed  the  ai 
change  of  declination 

ime  as  the 
indicates 

kt  for  apparent  n 
that  north  decli 

oon. 
nations 

Diff.  for  1  Hour 
+9-.8565. 
(Table  III.) 

112 


JULY,   1890. 


m. 


AT  GREENWICH  MEAN  NOON. 

i 

3 

i 

THE  SUN'S 

i 

TRUE  LONGITUDE. 

Logarithm 

of  the 

Badine  Veotor 

Moan  Time 

* 
£ 

%4 

o 

DUE  for 
lHonr. 

LATITUDE 

ofthe 
Berth. 

DUT.for 
1  Hoar. 

of 
Sidereal  Noon. 

X 

V 

1 

182 

99°  32'  3&3 

32  30.0 

149*94 

+  0.03 

0.0072014 

+   1.1 

h      in       s 

17  19  11.60 

2 

183 

100  29  49.0 

29  40.5 

142.94 

-0.10 

0.0072033 

+  0.4 

17   15  15.68 

3 

184 

101  26  59.6 

26  50.9 

142.94 

0.23 

0.0072036 

-  0.2 

17  11    19.77 

4 

185 

102  24  10.3 

24*1.4 

142.95 

-  0.34 

0.0072024 

-0.8 

17     7  23.86 

5 

186 

103  21  21.2 

21   12.1 

142.96 

0.42 

0.0071998 

1.4 

17     3  27  95 

6 

187 

104  18  32.3 

18  23.1 

142.97 

0.47 

0.0071957 

2.0 

16  59  32.04 

7 

188 

105  15  43.7 

15  34.4 

142.98 

-  0.50 

0.0071900 

-  2.7 

16  55  36.13 

8 

189 

106  12  55.5 

12  46.0 

148.00 

0.49 

0.0071825 

3.6 

16  51  40.22 

9 

190 

107  10    7.8 

9  58.1 

143.02 

045 

0.0071731 

4.3 

16  47  44.31 

10 

191 

108    7  20.6 

7  10.7 

143.04 

-  0.39 

0.0071617 

-  5.2 

16  43  48.39 

11 

192 

109    4  33.9 

4  23.8 

143.06 

0.31 

0.0071481 

6.1 

16  39  52.48 

12 

193 

110     1  47.8 

1  37.5 

143.08 

0.20 

0.0071323 

7.1 

16  35  56.57 

13 

194 

110  59    2.2 

58  51.7 

143.10 

-0.08 

0.0071142 

-  8.1 

16  32    0.66 

14 

195 

111  56  17.1 

56    6.5 

143.12 

+  0.05 

0.0070936 

9.1 

16  28    4.74 

15 

196 

112  53  32.5 

53  21.7 

143.15 

0.18 

0.0070704 

10.2 

16  24    8.83 

16 

197 

113  50  48.4 

50  37.4 

143.17 

+  0.30 

0.0070446 

-11.2 

16  20  12.92 

17 

198 

114  48    4.8 

47  53.6 

143.19 

0.41 

0.0070163 

12.3 

16  16  17.01 

18 

199 

115  45  21.6 

45  10.3 

143.21 

0.50 

0.0069855 

13.4 

16  12  21.10 

19 

200 

116  42  38.9 

42  27.5 

143.23 

+  0.57 

0.0069521 

-14.5 

16     8  25.19 

20 

201 

117  39  56.6 

39  45.0 

143.24 

0.61 

0.0069162 

15.5 

16     4  29.28 

21 

202 

118  37  14.6 

37    2.8 

143.26 

0.62 

00068778 

16.5 

16    0  33.37 

22 

203 

119  34  33.0 

34  21.0 

143.27 

+  0.60 

0.0068371 

-17.4 

1*5  56  37.45 

23 

204 

120  31  51.8 

31  39.7 

143.29 

0.55 

0.0067942 

18.3 

15  52  41.54 

24 

205 

121  29  11.0 

28  58.8 

143.31 

0.47 

0.0067493 

19.1 

15  48  45.63 

25 

206 

122  26  30.6 

26  18.2 

143.33 

+  0.37 

0.0067024 

-19.9 

15  44  49.72 

26 

207 

123  23  50.6 

23  38.0 

143.35 

0.25 

0.0066537 

20.6 

15  40  53.81 

27 

208 

124  21   11.1 

20  58.3 

143.37 

+  0.11 

00066033 

21.3 

15  36  57.90 

28 

209 

125  18  32.2 

18  19.3 

143.39 

-0.02 

0.0065514 

-21.9 

15  33     1.99 

29 

210 

126  15  53.8 

15  40.8 

143.42 

0.15 

0.0064981 

22.6 

15  29    608 

30 

211 

127  13  16.1 

13    2.9 

143.45 

0.28 

0.0064435 

23.1 

15  25  10.16 

31 

212 

128  10  39.2 

10  25.8 

143.48 

0.39 

0.0063876 

24.6 

15  21  14.25 

32 

213 

129    8    3.2 

7  49.7 

143.52 

-0.48 

0.0063304 

-24.1 

15  17  18.34 

tfom—The 
the 

' 

numbers  in  oolnmn 
mean  equinox  of  Jai 

\  correspond  to  the  tn 
nuary  0*.0. 

ie  equinox  of  the  date;  in  oolw 

mnX'.to 

Diit  for  1  Hour, 
—  9».8i86. 
(Table  IL) 
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GBEENWIOH  MEAN  TIME. 

1 

• 

1 

THE  MOON'S 

SBMIDIAMETEB. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Noon. 

Midnight. 

Noon. 

Dlff.  for 
1  Hoar. 

Midnight. 

Dlff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Dttt  for 
1  Hoar. 

Noon. 

1 
2 
3 

16  3CU 
16  38.0 
16  41.0 

16  34*6 
16  40.1 
16  40.7 

60  27*3 

60  56.0 

61  7.2 

u 
-1-1.52 

0.84 

+0.08 

60  43/7 

61  3.9 
61     5.8 

u 

+1.20 
+0.47 
-0.30 

h      in 

11  25.7 

12  30.6 

13  35.2 

m 

2.65 
2.69 
2.63 

d 
14.1 
15.1 
16.1 

4 
5 
6 

16  39.0 
16  32.5 
16  22.4 

16  36.3 
16  27.8 
16  16.4 

60  59.9 
60  35.8 
59  58.8 

-0.67 
1.31 
1.74 

60  49.7 
60  18.6 
59  36.9 

-1.00 
1.54 
1.89 

14  36.8 

15  34.1 

16  27.0 

2.48 

2.29 
2.14 

17.1 
18.1 
19.1 

7 
8 
9 

16  10.1 
15  56.7 
15  43.5 

16     3.5 
15  50.1 
15  37.2 

59  13.5 
58  24.5 
57  35.9 

-1.99 
2.05 
1.98 

58  49.2 
58    0.0 
57  12.6 

-2.04 
2.03 
1.91 

17  16.6 

18  3.8 
18  50.0 

2.02 
1.95 
1.92 

20.1 
21.1 
22.1 

10 
11 
12 

15  31.1 
15  19.9 
15  10.3 

15  25.3 
15  14.9 
15    6.1 

56  50.2 
56     9.3 
55  33.9 

-1.81 
1.59 
1.36 

56  29.1 
55  50.9 
55  18.4 

-1.70 
1.48 
1.24 

19  36.2 

20  23.2 

21  11.5 

1.94 
198 
2.06 

23.1 
24.1 
25.1 

13 
14 
15 

15     2.2 
14  55.7 
14  50.6 

14  58.8 
14  53.0 
14  48.6 

55    4.3 
54  40.3 
54  21.6 

-1.12 
0.89 
0.67 

54  51.6 
54  30.3 
54  14.2 

-1.00 
0.78 
0.57 

22     1.0 

22  51.3 

23  41.8 

2.08 
2.08 
2.08 

26.1 
27.1 
28.1 

16 
17 
18 

14  46.9 
14  44.6 
14  43.7 

14  45.6 
14  44.0 
14  43.9 

54     8.0 
53  59.5 
53  56.4 

-0.46 

0.25 

-0.01 

54     3.1 
53  57.3 
53  56.9 

-0.35 
-4).I3 
+0.11 

6 

0  31.0 

1  18.7 

2.02 
1.95 

29.1 
0.5 
1.5 

19 
20 
21 

14  44.4 
14  47.0 
14  51.4 

14  45.5 
14  48.9 
14  54.4 

53  59.0 

54  8.2 
54  24.6 

+0.25 
0.54 
0.85 

54    2.7 
54  15.5 
54  35.7 

+0.39 
0.69 
1.01 

2    4.5 

2  48.4 

3  30.8 

1.87 
1.80 
1.75 

2.5 
3.5 
4.5 

22 
23 
24 

14  58.0 

15  6.9 
15  18.1 

15    2.2 
15  12.2 
15  24.4 

54  48.9 

55  21.5 

56  2.5 

+1.19 
1.54 
1.88 

55     4.2 

55  41.0 

56  25.9 

+  1.36 
1.71 
2.03 

4  12.5 

4  54.5 

5  37.5 

1.74 
1.77 
1.85 

5.5 
6.5 
7.5 

25 
26 
27 

15  31.3 

15  46.1 

16  1.6 

15  38.5 

15  53.8 

16  9.4 

56  51.0 

57  45.3 

58  42.4 

+2.16 
2.34 
2.38 

57  17.6 

58  13.7 

59  10.7 

+2.27 
2.38 
2.32 

6  23.3 

7  12.9 

8  6.8 

1.99 
2.15 
2.34 

8.5 

9.5 

10.5 

28 
29 
30 
31 

16  16.8 
16  30.1 
16  40.0 
16  45.3 

16  23.7 
16  35.6 
16  43.3 
16  45.9 

59  38.1 

60  27.0 

61  3.5 
61  22.9 

+2.21 
1.81 
1.19 

+0.40 

60    3.7 

60  47.1 

61  15.6 
61  25.2 

+2.04 

1.52 

+0.81 

-0.03 

9     5.4 

10  8.4 

11  13.4 

12  17.5 

2.54 
2.67 
2.69 
2.60 

11.5 
12.5 
13.5 
14.5 

32 

16  45.2 

16  43.0 

61  22.4 

-0.45 

61  14.6 

-0.85 

13  18.3 

2.45 

15.5 
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GREENWICH  MEA2*  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Door. 

Bight  Asoension. 

DMtfor 
1  Minute. 

Dtolina&toii. 

Dill  for 
1  Minute. 

Hoar. 

Bight  Aaoension. 

DUE  lor 
1  Minute. 

Declination. 

DULJor 
1  Minute. 

TUESDA 

Y  1. 

THURSDAY  3. 

0 

h     m     s 
17  34  45.82 

8 

2.6642 

S.23°21,28'!5 

5.009 

0 

h     m     8 
19  46  16.08 

9.7465 

3.23  54  42.9 

3.777 

1 

17  37  25.84 

9.6698 

23  26  24.1 

4.844 

1 

19  49    0.79 

9.7438 

23  50  50.8 

3J9B9 

2 

17  40    6.19 

9.6753 

23  31     9.8 

4.677 

2 

19  51  45.34 

9.7410 

23  46  47.8 

4.  MI 

3 

17  42  46.87 

9.6807 

23  35  45.4 

4.508 

3 

19  54  29.71 

9.7379 

23  42  33.9 

4.399 

4 

17  45  27.87 

9.6858 

23  40  10.8 

4.338 

4 

19  57  13.89 

9.7347 

23  38    9.1 

4.502 

5 

17  48    9.17 

9^6908 

23  44  26.0 

4.168 

5 

19  59  57.87 

9.7313 

23  33  33.6 

4.681 

6 

17  50  50.77 

9.6958 

23  48  31.0 

3.997 

6 

20    2  41.65 

9.7978 

23  28  47.4 

4.850 

7 

17  53  32.67 

9.7007 

23  52  25.6 

3.824 

7 

20    5  25.21 

9.7941 

23  23  50.5 

54B7 

1     8 

17  56  14.85 

9.7053 

23  56    9.8 

3.649 

8 

20    8    8.54 

9.7909 

23  18  43.0 

5.913 

i     9 

17  58  57.30 

9.7098 

23  59  43.5 

3.473 

9 

20  10  51.64 

9.7169 

23  13  25.0 

5.388 

10 

18     1  40.02 

9.7149 

24    3    6.6 

3.998 

10 

20  13  34.49 

9.7191 

23    7  56.5 

5.509 

11 

18    4  23.00 

2.7183 

24    6  19.0 

3.118 

11 

20  16  17.09 

9.7077 

23    2  17.6 

5.733 

J   12 

18    7    6.22 

2.7993 

24    9  20.7 

9.939 

12 

20  18  59.42 

9.7039 

22  56  28.5 

5.904 

1   13 

18    9  49.68 

9.7969 

24  12  11.7 

9.760 

13 

20  21  41.48 

9.6987 

22  50  29.1 

6.075 

14 

18  12  33.36 

9.7998 

24  14  51.9 

9.579 

14 

20  24  23.27 

9.6941 

22  44  19.5 

6-443 

15 

18  15  17.26 

9.7334 

24  17  21.2 

9.397 

15 

20  27    4.77 

9.6893 

22  37  59.9 

6.4IO 

1   16 

18  18     1.37 

9.7366 

24  19  39.6 

9.915 

16 

20  29  45.98 

9.6843 

22  31  30.3 

6.576 

17 

18  20  45.67 

9.7399 

24  21  47.0 

2.039 

17 

20  32  26.8!  > 

9.6799 

22  24  50.8 

6.741 

18 

18  23  30.l<; 

9.7499 

24  23  43.5 

1.849 

18 

20  35    7.49 

9.6741 

22  18     1.4 

6JKM 

19 

18  26  14.82 

9.7458 

24  25  28.9 

1.664 

19 

20  37  47.78 

9.6688 

22  11     2.3 

7.065 

i  2° 

18  28  50.65 

9.7484 

24  27    3.2 

1.478 

20 

20  40  27.74 

9.6633 

22    3  53.6 

7.995 

1  21 

18  31  44.63 

9.7508 

24  28  26.3 

1.999 

21 

20  43    7.37 

9.6578 

21  56  £5.3 

7.383 

i  » 

18  34  29.75 

9.7539 

24  29  38.3 

1.106 

22 

20  45  46.66 

96591 

21  49    7.6 

7.540 

j  23 

18  37  15.01 

9.7553 

S.24  30  39.0 

0.919 

23 

20  48  25.62 

9.6464 

S.21  41  30.5 

7.896 

WEI 

3NESI 

)AY  2. 

FRIDAY  4. 

0 

18  40    0.39 

9.7579 

8.24  31  28.5 

0.731 

0 

20  51     4.23 

9.6405 

S.21  &3  44.1 

7.649 

1 

18  42  45.88 

9.7589 

24  32    6.7 

0.544 

] 

20  53  42.48 

9.6346 

21  25  48.6 

6.001 

2 

18  45  31.46 

9.7604 

24  32  33.7 

0.356 

2 

20  56  20.38 

9.6987 

21   17  44.0 

8.159 

!     3 

18  48  17.13 

9.7617 

24  32  49.4 

-0.167 

3 

20  58  57.92 

9.6996 

21    9  30.4 

&300 

,     4 

18  51     2.87 

9.7699 

24  32  53.8 

4-0.099 

4 

21     1  »>.09 

9.6163 

21     1     8.0 

8.447 

5 

18  53  48.68 

2.7639 

24  32  46.8 

0.911 

5 

21     4  11.88 

9.6100 

20  52  36.8 

&599 

6 

18  56  34.54 

9.7647 

24  32  28.5 

0.400 

6 

21     6  48.29 

9.6037 

20  43  56.9 

8.736 

;  7 

18  59  20.44 

9.7653 

24  31  58.8 

0.590 

7 

21     9  24.32 

9.5973 

20  35    8.5 

8.877 

!    8 

19    2    6.37 

9.?657 

24  31  17.7 

0.779 

8 

21   II  59.96 

9.5908 

20  26  11.7 

9.017 

i  9 

19    4  52.32 

9.7659 

24  30  25.3 

0.968 

9 

21   14  35.22 

9.5844 

20  17    6.5 

9.155 

!  io 

19    7  38.28 

9.7659 

24  29  21.5 

1.157 

10 

21   17  10.09 

2.5778 

20    7  53.1 

9.991 

ii 

19  10  24.23 

2.7657 

24  28    6.4 

1.347 

11 

21   19  44.5(5 

2.5711 

19  58  31.6 

9.495 

12 

19  13  10.17 

9.7654 

24  26  39.9 

1.536 

12 

21  22  18.62 

2.T.644 

19  49    2.1 

9.5*7 

i   ,3 

19  15  56.08 

9.7648 

24  25    2.1 

1.795 

13 

21  24  52.28 

2.5577 

19  39  24.7 

9.668 

1  14 

19  18  41.95 

9.7641 

24  23  12.9 

1.914 

14 

21  27  25.54 

2Mr*509 

19  29  39.5 

9.817 

;  is 

19  21  27.77 

2.7639 

24  21   12.4 

9.103 

15 

21  29  58.39 

2.5441 

19  19  46.6 

9.944 

16 

19  24  13.53 

9.7691 

24  19    0.6 

9.991 

16 

21  32  30.83 

9.5379 

19    9  46.2 

10.068 

17 

19  26  59.22 

2.7607 

24  16  37.5 

9.478 

17 

21  35    2.85 

9.5309 

18  59  38.4 

10.199 

18 

19  29  44.82 

2.7599 

24  14    3.2 

9.665 

16 

21  37  34.46 

9.5233 

18  49  23.2 

10.313 

19 

19  32  30.33 

2.7576 

24  11   17.7 

9.859 

19 

21  40    5.65 

2.5164 

18  39    0.8 

10.439 

20 

19  35  15.73 

9.7558 

24     8  21.0 

3.038 

20 

21  42  36.43 

2.5095 

18  28  31.3 

10.549 

21 

19  38     1.02 

9.7538 

24     5  13.1 

3.994 

21 

21  45    6.79 

2.5095 

18  17  54.9 

10.664 

22 

19  40  46.19 

9.7516 

24     1  54.1 

3.409 

22 

21  47  36.73 

9.4955 

18    7  11.6 

10.777 

i  ® 

19  43  31.21 

9.7491 

23  58  24.0 

3.593 

23 

21  50    6.25 

2.4684 

.  17  56  21.6 

10.689 

1  24 

19  46  16.08 

9.7465 

S.23  54  42.9 

3.777 

24 

21  52  £5.34 

9.4813 

S.17  45  24.9 

10.999 

—  —  - 
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GBEENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlehtAaoenalon. 

Dni  for 
1  Minute. 

Declination* 

Difffor 
1  Minute. 

Hour. 

RightAaoensIon. 

• 

Diitfor 
1  Minute. 

Declination. 

Difffor 
1  Minute. 

SAr 

rUBDj 

kY  5. 

MONDAY  7. 

0 

h     m     8 

21  52  35.34 

8 

9.4813 

8. 17°  45  2& 

// 
10.999 

0 

fa    m     s 
23  44    1.73 

9.1799 

8.  7  27  12.6 

14.075 

1 

21  55    4.01 

8.4743 

17  34  21.7 

11.107 

I 

S3  46  12.38 

9.1751 

7  13    7.4 

140)97 

2 

21  57  32.26 

9.4673 

17  23  12.1 

11.919 

2 

23  48  22.74 

9.1703 

6  59    0.9 

14.119 

3 

22    0    0.09 

9.4603 

17  11  56.3 

11.315 

3 

23  50  32.81 

2.1655 

6  44  53.1 

14.140 

4 

22    2  27.50 

9.4539 

17    0  34.3 

11.417 

4 

23  52  42.60 

9.1609 

6  30  44.1 

14.158 

5 

22    4  54.48 

9.4469 

16  49    6.2 

11.517 

5 

23  54  52.12 

2.1564 

6  16  34.1 

14.174 

6 

22    7  21.04 

9.4399 

16  37  32.2 

11.615 

6 

23  57     1.37 

9.1519 

6    2  23.2 

14.189 

7 

22    9  47.18 

9.4399 

16  25  52.4 

11.711 

7 

23  59  10.35 

2.1475 

5  48  11.4 

140)04 

8 

22  12  12.90 

9.4959 

16  14    6.9 

11.805 

8 

0     1  19.07 

9.1439 

5  33  58.7 

14.217 

9 

22  14  38.20 

9.4189 

16    2  15.8 

11.897 

9 

0    3  27.54 

2.1390 

5  19  45.3 

140199 

10 

22  17    3.09 

9.4113 

15  50  19.2 

11.987 

10 

0    5  35.75 

9.1346 

5    5  31.2 

140)39 

11 

22  19  27.56 

9.4043 

15  38  17.3 

19.075 

11 

0    7  43.71 

9.1307 

4  51   16.6 

14.947 

12 

22  21  51.61 

9.3974 

15  26  10.2 

19.161 

12 

0    9  51.43 

9.1987 

4  37     1.5 

14.255 

13 

22  24  15.25 

9.3906 

15  13  58.0 

19.946 

13 

0  11  58.91 

9.1997 

4  22  46.0 

140)61 

14 

22  26  38.48 

9.3837 

15     1  40.7 

19.399 

14 

0  14    6.16 

2.1189 

4    8  30.2 

14.266 

15 

22  29     1.29 

90J768 

14  49  18.5 

19.409 

15 

0  16  13.18 

9.1159 

3  54  14.1 

14.969 

]6 

22  31  23.69 

9.3700 

14  36  51.6 

19.488 

16 

0  18  19.98 

9.1115 

3  39  57.9 

14.979 

17 

22  33  45.69 

9.3639 

14  24  20.0 

190S65 

17 

0  20  26.56 

9.1078 

3  25  41.5 

14.973 

18 

22  36    7.28 

9^565 

14  11  43.8 

19.640 

18 

0  22  32.92 

9.1049 

3  11  25.1 

140)79 

19 

22  38  28.47 

9.3498 

13  59    3.2 

19.713 

19 

0  24  39.07 

2.1008 

2  57    8.8 

140170 

20 

22  40  49.26 

90M39 

13  46  18.3 

19.784 

20 

0  26  45.02 

9.0975 

2  42  52.7 

14J968 

21 

22  43    9.65 

90866 

13  36  29.1 

19.654 

21 

0  28  50.77 

9.0949 

2  28  36.7 

14.264 

22 

22  45  29.65 

9.3300 

13  20  35.6 

190)99 

22 

0  30  56.32 

9.0909 

2  14  21.0 

140)58 

23 

22  47  49.25 

SI 

9.3934 

[JNDA" 

S.13    7  38.5 
Y  6. 

19.987 

23 

0  33     1.68 

9.0878 

JESDA 

8.  2    0    5.7 
Y  8. 

140)59 

0 

22  50    8.46 

9.3169 

S.  12  54  37.4 

13.050 

0 

0  35    GAS 

9.0847 

8.  1  45  50.8 

140)44 

1 

22  52  27.28 

9.3105 

12  41  32.5 

13.119 

1 

0  37  11.84 

2.0817 

1  31  36.4 

14.936 

2 

22  54  45.72 

9.3049 

12  28  23.9 

13.173 

2 

0  39  16.66 

2.0789 

1  17  22.5 

14.996 

3 

22  57    3.78 

9.9979 

12  15  11.7 

13.939 

3 

0  41  21.31 

9.0761 

1    3    9.3 

140)14 

4 

22  59  21.47 

2.2917 

12     1  56.1 

13.988 

4 

0  43  25.79 

9.0733 

0  48  56.8 

140)09 

5 

23    1  38.79 

9.9856 

11  48  37.1 

13.344 

5 

0  45  30.10 

9.0705 

0  34  45.1 

14.188 

6 

23    3  55.74 

9.9794 

11  35  14.8 

13.397 

6 

0  47  34.25 

9.0679 

0  20  34.2 

14.174 

7 

23    6  12.32 

9.9733 

11  21  49.4 

13.449 

7 

0  49  38.25 

9.0654 

8.  0    6  24.2 

14.158 

8 

23    8  28.54 

9.9673 

1 1     8  20.9 

13.499 

8 

0  51  42.10 

9.0830 

N.  0    7  44.8 

14.141 

9 

23  10  44.40 

90)613 

10  54  49.5 

1&547 

9 

0  53  45.81 

9.0607 

0  21  52.7 

14.193 

10 

23  12  59.90 

90)553 

10  41  15.3 

13.593 

10 

0  55  49.38 

9.0584 

0  &5  59.6 

14.105 

11 

23  15  15.04 

9.9494 

10  27  38.3 

13.638 

11 

0  57  52.82 

9.0569 

0  50    5.3 

140)84 

12 

23  17  29.83 

9.9437 

10  13  58.7 

13.681 

12 

0  59  56.12 

9.0540 

1     4    9.7 

14.063 

13 

23  19  44.28 

9.9380 

10    0  16.6 

13.799 

13 

1     1  59.30 

9.0590 

1   18  12.8 

14.041 

14 

23  21  58.39 

9.9394 

9  46  32.0 

13.763 

14 

1     4    2.36 

2.0500 

1  32  14.6 

14.018 

15 

23  24  12.17 

9.9969 

9  32  45.0 

13.809 

15 

1     6    5.30 

9.0481 

1  46  15.0 

13.994 

16 

23  26  25.62 

90)914 

9  18  55.8 

13.838 

16 

1     8    8.13 

9.0469 

2    0  13.9 

13.908 

17 

,    23  28  38.74 

9.9159 

9    5    4.4 

13.873 

17 

1   10  10.85 

90)444 

2  14  11.2 

13.942 

18 

23  30  51.53 

9.9105 

8  51  11.0 

13.907 

18 

1   12  13.46 

9.0497 

2  28    6.9 

13.915 

19 

23  33    4.00 

9.9053 

8  37  15.6 

13.938 

19 

1  14  15.97 

9.0411 

2  42    1.0 

13.887 

20 

23  35  16.16 

9.9001 

8  23  18.4 

13.968 

20 

1   16  18.139 

2.0396 

2  55  53.3 

13.857 

21 

23  37  28.01 

9.1949 

8    9  19.4 

13.997 

21 

I    18  20.73 

9.0389 

3    9  43.8 

13.896 

22 

23  39  39.55 

9.1898 

7  55  18.7 

14.095 

22 

1  20  22.98 

9.9368 

3  23  32.4 

13.795 

23 

23  41  50.79 

9.1848 

7  41  16.4 

14.051 

23 

1  22  25.15 

9.0354 

3  37  19.2 

13.763 

24 

23  44     1.73 

9.1799 

S.  7  27  12.6 

14.075 

24 

1  24  27.23 

9.0341 

N.  3  51    4.0 

13.730 
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GBEENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aeoenetan. 

DnTfor 
1  Minute. 

Declination. 

• 

Dlff  for 
1  Minute. 

Hour. 

Sight  Aeoenafcm. 

DUE  for 
1  Minute. 

Declination. 

Diftfer 
1  Minute. 

WEDNESDAY  9. 

FEIDAY  11. 

0 

h     m     s 
1  24  27.23 

8 

9.0341 

N.  3  51    io 

13.730 

0 

h    m      8 

3    1  52.79 

9.0469 

N.13  54  48.7 

11.107 

1 

1  26  29.24 

9.0330 

4    4  46.8 

13.696 

1 

3    3  55.65 

9.0484 

14    5  52.9 

11.093  | 

2 

1  28  31.19 

9.0319 

4  18  27.5 

13.660 

2 

3    5  58.60 

9.0500 

14  16  52.6 

10.958 

3 

1  30  33.07 

9.0308 

4  32    6.0 

13.694 

3 

3    8     1.65 

9.0516 

14  27  47.8 

10.86?  , 

4 

1  32  34.89 

9.0999 

4  45  42.3 

13.587 

4 

3  10    4.79 

9.0539 

14  38  38.4 

10.805 

5 

1  34  36.66 

9.0990 

4  59  16.4 

13.549 

5 

3  12    8.03 

9.0548 

14  49  24.4 

10.798 

6 

1  36  38.37 

9.0981 

5  12  48.2 

13.510 

6 

3  14  11.37 

9.0565 

15    0    £8 

10.651 

7 

1  38  40.03 

9.0973 

5  26  17.6 

13.470 

7 

3  16  14.81 

9.0589 

15  10  42.5 

10.579 

8 

1  40  41.65 

9.0967 

5  39  44.6 

13.430 

8 

3  18  18.35 

9.0599 

15  21   14.4 

10.492 

9 

1  42  43.24 

9.0261 

5  53    9.2 

13.388 

9 

3  20  22.00 

9.0617 

15  31  41.6 

10.41* 

10 

1  44  44.79 

9.0955 

6    6  31.2 

13.345 

10 

3  22  25.76 

9.0635 

15  42    3.9 

10.331 

11 

1  46  46.30 

9.0949 

6  19  50.6 

133)9 

II 

3  24  29.62 

9.0653 

15  52  21.3 

10.949 

12 

1  48  47.78 

9.0945 

6  33    7.4 

13.957 

12 

3  26  33.59 

9.0671 

16    2  33.8 

10.167 

13 

1  50  49.24 

9.0949 

6  46  21.5 

13.919 

13 

3  28  37.67 

9.0690 

16  12  41.3 

10.084  ' 

14 

1  52  50.68 

9.0939 

6  59  32.9 

13.166 

14 

3  30  41.87 

9.0709 

16  22  43.9 

10.001 

15 

1  54  52.11 

9.0937 

7  12  41.4 

13.119 

15 

3  32  46.18 

9.0798 

16  32  41.5 

9.917 

16 

1  56  53.52 

9.0935 

7  25  47.1 

13.071 

16 

3  34  50.60 

9.0747 

16  42  34.0 

9.839 

17 

1  58  54.93 

9.0934 

7  38  49.9 

13.099 

17 

3  36  55.14 

9.0767 

16  52  21.3 

9.746  | 

18 

2    0  56.33 

9.0933 

7  51  49.8 

19.973 

18 

3  38  59.80 

9.0787 

17    2    3.5 

9460 

19 

2    2  57.73 

9.0933 

8    4  46.7 

19.999 

19 

3  41     4.58 

9.0807 

17  11  40.5 

9.578 

20 

2    4  59.13 

9.0933 

8  17  40.5 

19.871 

20 

3  43    9.48 

9.0897 

17  21   12.2 

9.484 

21 

2    7    0.53 

9.0934 

8  30  31.2 

19.819 

21 

3  45  14.50 

9.0847 

17  30  38.6 

9498 

22 

2    9     1.94 

9.0937 

8  43  18.7 

19.766 

22 

3  47  19.64 

9.0867 

17  39  59.7  ; 

9.307 

23 

2  11    3.37 
THl 

9.0940 

JJRSDJ 

N.  8  56    3.1 
LY  10. 

19.719 

23 

3  49  24.90 
SAT 

9.0887 

N.I7  49  15.4  1 
LY   12. 

9.917 

0 

2  13    4.82 

9.0943 

N.  9    8  44.2 

19.657 

0 

3  51  30.29 

9.0908 

N.17  58  25.8  ] 

9.197 

1 

2  15    6.29 

9.0947 

9  21  22.0 

19.609 

1 

3  53  35.80 

9.0999 

18    7  30.7  ! 

9436 

2 

2  17    7.78 

9.0950 

9  33  56.4 

19.546 

2 

3  55  41.44 

2.0951 

18  16  30.1  . 

8.944 

3 

2  19    9.29 

9.0954 

9  46  27.5 

19.489 

3 

3  57  47.21 

9.0979 

18  25  24.0 

84S1 

4 

2  21   10.83 

9.0960 

9  58  55.1 

19.431 

4 

3  59  53.10 

9.0999 

18  34  12.3 

8.758 

5 

2  23  12.41 

9.0967 

10  11   19.2 

19.379 

5 

4     1  59.11 

9.1013 

18  42  55.0 

8465  , 

6 

2  25  14.03 

9.0973 

10  23  39.7 

19.319 

6 

4    4    5.25 

9.1034 

18  51  32.1  ! 

8471   J 

7 

2  27  15.69 

9.0980 

10  &5  56.6 

19.959 

7 

4    6  11.52 

9.1056 

19    0    3.5 

8.476  I 

8 

2  29  17.39 

9.0987 

10  48    9.9 

19.199 

8 

4    8  17.92 

9.1077 

19    8  29.2 

8480  ' 

9 

2  31   19.13 

9.0994 

11     0  19.6 

19.130 

9 

4  10  24.44 

9  1098 

19  16  49.1 

8.483 

10 

2  33  20.92 

9.0303 

11   12  25.5 

19467 

10 

4  12  31.09 

9.1119 

19  25    3.2 

8.1*7  1 

11 

2  35  22.77 

9.0319 

11  24  27.6 

19.003 

11 

4  14  37.87  ■ 

9.1140 

19  33  11.5 

8.089  .' 

12 

2  37  24.67 

9.0399 

11  36  25.8 

11.938 

12 

4  16  44.77  , 

9.1161 

19  41   13.9 

7.991   ' 

13 

2  39  26.63 

9.0339 

11  48  20.1 

11.873 

13 

4  18  51.80 

9.1189 

19  49  10.4  ; 

7499 

14 

2  41  28.65 

9.0349 

12    0  10.5 

11.808 

14 

4  20  58.96 

9.1904 

19  57    0.9 

7.793  i 

15 

2  43  30.74 

9.0353 

12  11  57.0 

11.749 

15 

4  23    6.25 

9.1995 

20    4  45.5 

7.693 

16 

2  45  32.89 

9.0364 

12  23  39.5 

11.674 

16 

4  25  13.66 

9.1946 

20  12  24.1 

7.593 

17 

2  47  a5.H 

9.0376 

12  35  17.9 

11.605 

17 

4  27  21.20 

9.1967 

20  19  56.6  , 

7.499  | 

18 

2  49  37.40 

9.0388 

12  46  52.1 

11.536 

18 

•    4  29  28.87 

9.1988 

20  27  23.1  ' 

7490 

19 

2  51  39.77 

9.0401 

12  58  22.2 

11.467 

19 

4  31  36.66 

9.1306 

20  34  43.4 

7.988 

20 

2  53  42.21 

9.0414 

13    9  48.1 

11.396 

20, 

4  33  44.57 

9.1399 

20  41  57.6 

7.185 

21 

2  55  44.73 

9.0497 

13  21     9.7 

11.395 

21 

4  &5  52.61 

9.1350 

20  49    5.6  , 

7481 

22 

2  57  47.33 

9.0441 

13  32  27.1 

11.953 

22 

4  38    0.77 

9.1370 

20  56    7.4  1 

6.978 

23 

2  59  50.02 

9.0455 

13  43  40.1 

11.180 

23 

4  40    9.05  I 

9.1391 

21     3    2.9 

6473 

24 

3    1  52.79 

9.0469 

N.13  54  48.7 

11.107 

24 

4  42  17.46 

9.1411 

N.21    9  52.2  ! 

6.769  ,| 

VIII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aaoenaion. 

Diftfor 
1  Minute. 

Declination. 

Difffor 
1  Minute. 

Hour. 

RigbtAsoenalan. 

DUE  lor 
1  Minute. 

Declination. 

Dift  for 
1  Minnie. 

SI 

TNDA1 

1  13. 

TUESDAY  15. 

0 

b     m      b 
4  42  17.46 

8 
9.1411 

N.21°   9  5£2 

6.769 

0 

h    m      ■ 
6  26  46.25 

s 
9.1966 

N.24  25  46.6 

1.978 

1 

4  44  25.98 

9J430 

21  16  35.2 

6.663 

1 

6  28  57.98 

9,1954 

24  26  59.7 

1.158 

2 

4  46  34.62 

3.1450 

21  23  11.8 

6.557 

2 

6  31    9.70 

9.1953 

24  28    5.6 

1.039 

3 

4  48  43.38 

9.1469 

21  29  42.0 

6.450 

3 

6  33  21.42 

9.1951 

24  29    4.4 

0.990 

4 

4  50  52.25 

8.1488 

21  36    5.8 

6.343 

4 

6  35  33.12 

9,1948 

24  29  56.0 

0.800 

5 

4  53     1.24 

9.1508 

21  42  23.2 

6.236 

5 

6  37  44.80 

9.1944 

24  30  40.4 

0.680 

6 

4  55  10.35 

9.1597 

21  48  34.1 

6.198 

6 

6  39  56.45 

9.1940 

24  31   17.6 

0.561 

7 

4  57  19.57 

9.1545 

21  54  38.5 

6.0)9 

7 

6  42    8.08 

9.1936 

24  31  47.7 

0.449 

8 

4  59  28.89 

9.1563 

22    0  36.4 

5.911 

8 

6  44  19.68 

9.1939 

24  32  10.6 

0.399 

9 

5     1  38.32 

9.1581 

22    6  27.8 

5.809 

9 

6  46  31.26 

9,1996 

24  32  26.4 

0.203 

10 

5    3  47.86 

9.1598 

22  12  12.6 

5.692 

10 

6  48  42.80 

2.1919 

24  32  35.0 

+  0.084 

11 

5    5  57.50 

9.1616 

22  17  50.8 

5.581 

11 

6  50  54.29 

9.1919 

24  32  36.5 

-0.034 

12 

5    8    7.25 

9.1633 

22  23  22.3 

5.470 

12 

6  53    5.74 

9.1906 

24  32  30.9 

0.153 

13 

5  10  17.10 

9.1650 

22  28  47.2 

5.359 

13 

6  55  17.15 

9.1897 

24  32  18.1 

0.979 

14 

5  12  27.05 

9.1666 

22  34    5.4 

5.948 

14 

6  57  28.50 

9.1888 

24  31  58.2 

0.391 

15 

5  14  37.09 

9.1689 

22  39  16.9 

5.136 

15 

6  59  39.80 

9.1878 

24  31  31.2 

0.509 

16 

5  16  47.23 

9.1698 

22  44  21.7 

5.093 

16 

7     1  51.04 

9.1868 

24  30  57.1 

0.698 

17 

5  18  57.46 

9.1713 

22  49  19.7 

4.910 

17 

7    4    2.22 

9.1856 

24  30  15.9 

0.746 

18 

5  21     7.79 

9.1798 

22  54  10.9 

4.797 

18 

7    6  13.34 

9.1847 

24  29  27.6 

0.863 

19 

5  23  18.20 

9.1743 

22  58  55.3 

4.683 

19 

7    8  24.39 

9.1835 

24  28  32.3 

0.981 

20 

5  25  28.70 

9.1757 

23    3  32.9 

4.570 

20 

7  10  35.36 

9.1823 

24  27  29.9 

1.099 

21 

5  27  39.28 

9.1770 

23    8    3.7 

4.456 

21 

7  12  46.26 

9.1810 

24  26  20.4 

1.916 

22 

5  29  49.94 

9.1783 

213  12  27.6 

4.341 

22 

7  14  57.08 

9.1797 

24  25    3.9 

1.333 

23 

5  32    0.68 
M( 

9.1798 

)NDA1 

N.23  16  44.6 
I  14. 

4.997 

23 

7  17    7.82 
WEE 

9.1783 

>NESD 

N.24  23  40.4 
AY  16. 

1.450 

0 

5  34  1 1.50 

9.1809 

N.23  20  54.8 

4.113 

0 

7  19  18.48 

9.1769 

N.24  22    9.9 

1.567 

I 

5  36  22.39 

9.1891 

23  24  58.0 

3.995 

1 

7  21  29.05 

9.1754 

24  20  32.4 

1.683 

2 

5  38  £3.35 

9.1639 

23  28  54.2 

3.879 

2 

7  23  39.52 

9.1738 

24  18  47.9 

1.799 

3 

5  40  44.38 

9.1843 

23  32  43.5 

3.763 

3 

7  25  49.90 

9.1799 

24  16  56.5 

1.914 

4 

5  42  55.47 

9.1854 

23  36  25.8 

3.647 

4 

7  28    0.18 

9.1705 

24  14  58.2 

9.099 

5 

5  45    6.63 

9.1865 

23  40    1.1 

3.530 

5 

7  30  10.36 

9.1687 

24  12  53.0 

9.145 

6 

5  47  17.85 

9.1874 

23  43  29.4 

3.413 

6 

7  32  20.43 

2.1669 

24  10  40.8 

9.960 

7 

5  49  29.12 

9.1883 

23  46  50.7 

3.296 

7 

7  34  30.39 

9.1651 

24    8  21.8 

9.374 

8 

5  51  40.44 

9.1899 

23  50    4.9 

3.178 

8 

7  36  40.24 

9.1639 

24    5  56.0 

9.488 

9 

5  53  51.82 

9.1900 

23  53  12.1 

3.061 

9 

7  38  49.98 

9.1613 

24    3  23,3 

2.602 

10 

5  56    3.24 

9.1907 

23  56  12.2 

2.943 

10 

7  40  59.60 

9.1593 

24    0  43.8 

9.715 

11 

5  58  14.70 

9.1914 

23  59    5.2 

9.895 

11 

7  43    9.10 

9.1573 

23  57  57.5 

9.897 

12 

6    0  26.21 

9.1991 

24     1  51.2 

9.707 

12 

7  45  18.48 

9.1559 

23  55    4.5 

2.940 

13 

6    2  37.75 

9.1997 

24    4  30.1 

9.588 

13 

7  47  27.73 

9.1531 

23  52    4.7 

30)59 

14 

6    4  49.33 

9.1939 

24    7     1.8 

9.469 

14 

7  49  36.85 

9.1509 

23  48  58.2 

3.163 

15 

6    7    0.94 

9.1937 

24    9  26.4 

9.351 

15 

7  51  45.84 

9.1487 

23  45  45.1 

3.274 

16 

6    9  12.58 

9.1949 

24  11  43.9 

2.939 

16 

7  53  54.69 

9.1464 

23  42  25.3 

3.386 

17 

6  11  24.24 

9.1945 

24  13  54.3 

2.113 

17 

7  56    3.40 

2.1441 

23  38  58.8 

3.497 

18 

6  13  a5.92 

2.1948 

24  15  57.5 

1.994 

18 

7  58  11.98 

8.1417 

23  35  25.7 

3.606 

19 

6  15  47.62 

2.1951 

24  17  53.6 

1.875 

19 

8    0  20.41 

9.1393 

23  31  46.1 

3.715 

20 

6  17  59.33 

2.1953 

24  19  42.5 

1.756 

20 

8    2  28.70 

9.1369 

23  27  59.9 

3.894 

1  21 

6  20  11.05 

9.1954 

24  21  24.3 

1.637 

21 

8    4  36.84 

9.1344 

23  24    7.2 

3.933 

22 

6  22  22.78 

9.1955 

24  22  58.9 

1.517 

22 

8    6  44.83 

9.1319 

23  20    8.0 

4.041 

23 

6  24  34.51 

9.1956 

24  24  26.3 

1.397 

23 

8    8  52.67 

9.1994 

23  16    2.3 

4.148 

IL£ 

6  26  46.25 

9,1966 

N.24  25  46.6 

1.978 

24 

8  11     0.36 

9.1968 

N.23  11  50.2 

4.965 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Asoension. 

Diff  for 
1  Minute. 

Deolination. 

Diff.  for 
1  Minute. 

Hoar. 

Right  Ascension. 

DUE  for 
1  Minute. 

Declination. 

Diftfcr 
lMfauite. 

THURSDAY  17. 

SATUEDAT  19. 

h      in      1 

A 

O         /         a 

ii 

h     m     s 

o        $         It 

« 

0 

8  11     0.36 

3.1368 

N.23  11  50.2 

4.255 

0 

9  49  39.17 

1.9798 

N.17  55  32.6 

am 

1 

8  IS    7.89 

8d9« 

23    7  31.7 

4.362 

1 

9  51  37.87 

1.9767 

17  46  49.8 

8.751 

2 

8  15  15.26 

3.1215- 

23    3    6.8 

4.468 

2 

9  53  36.38 

1.9737 

17  38    2.5 

Bjm 

3 

8  17  22,47 

s.ne? 

22  58  35.6 

4.573 

3 

9  55  34.71 

1.9707 

17  29  10.7 

SMI 

4 

8  19  29.51 

S.1JM 

22  53  58.1 

4.678 

4 

9  57  32.86 

1.9677 

17  20  14.4 

8J75 

5 

8  21  S&3B 

9.1139 

22  49  14.3 

4.783 

5 

9  59  30.83 

1.9647 

17  11   1&7 

9.047 

6 

8  23  43,10 

3.H04 

22  44  24.2 

4.886 

6 

10     1  28.62 

1.9617 

17    2    8.7 

9.119 

7 

8  25  49.64 

-J.  1076 

22  39  28.0 

4.989 

7 

10    3  26.23 

1.9587 

16  52  59.4 

9.191 

8 

8  27  5H01 

5UC47 

m  34  25.6 

5.092 

8 

10    5  23.67 

1.9558 

16  43  45.8 

9.28* 

9 

8  30    2.21 

3. J  019 

22  29  17.0 

5.194 

9 

10    7  20.93 

1.9529 

16  34  28.0 

9.339 

10 

8  32    8.24 

um 

22  24    2.3 

5.295 

10 

10    9  18.02 

1.9501 

16  25  ao 

9.401 

11 

8  34  14.09 

2.0960 

99  18  41.6 

5.396 

11 

10  11  14.94 

1.9479 

16  15  39.9 

9.470 

12 

8  36  ia?u 

3.093Q 

22  13  14.8 

5.497 

12 

10  13  11.68 

1.9443 

16    6    9.6 

9.538 

13 

8  38  25.25 

9.0900 

22    7  42.0 

5.596 

13 

10  15    8.25 

1.9415 

15  56  35.3 

9.605 

14 

8  40  30.56 

2.0871 

22    2    3.3 

5.695 

14 

10  17    4.66 

1.9388 

15  46  57.0 

9.679 

15 

8  42  35.70 

9.0841 

21  56  18.6 

5.794 

15 

10  19    0.91 

1.9361 

15  37  14.7 

9.738 

16 

8  44  40.65 

9.0810 

21  50  28.0 

5.892 

16 

10  20  56.99 

1.9333 

15  27  28.5 

9.803 

17 

8  46  45.42 

9.0780 

21  44  31.6 

5.989 

17 

10  22  52.91 

1.9306 

15  17  38.4 

9.868 

18 

8  48  50.01 

9.0749 

21  38  29.4 

6.085 

18 

10  24  48.66 

1.9979 

15    7  44.4 

9AB 

19 

8  50  54.41 

9.0718 

21  32  21.4 

6.181 

19 

10  26  44.26 

1.9953 

14  57  46.6 

9.984 

20 

8  52  58.62 

9.0687 

21  26    7.7 

6.976 

20 

10  28  39.70 

1.9997 

14  47  45.1 

10  056 

21 

8  55    2.65 

9.0856 

21  19  48.3 

6.371 

21 

10  30  34.99 

1.9909 

14  37  39.8 

10.118  ' 

22 

8  57    6.49 

9.0694 

21  13  23.2 

6.466 

22 

10  32  30.13 

1.9177 

14  27  30.9 

10.179  ' 

23 

8  59  10.14 
F] 

2.0609 

MDAY 

N.21    6  52.4 
'  18. 

6.560 

23 

10  34  25.12 

1.9159 

• 

fNDAl 

N.14  17  18.3 
r  20. 

10.940 

0 

9    1  13.60 

9.0561 

N.21     0  16.0 

6.659 

0 

10  36  19.96 

1.9128 

N.14    7    2.1 

10JOO 

1 

9    3  16.87 

9.0599 

20  53  34.1 

6.744 

1 

10  38  14.66 

1.9104 

13  56  42^ 

10.359 

2 

9    5  19.95 

9.0498 

20  46  46.7 

6.835 

2 

10  40    9.21 

1.9080 

13  46  19.0 

10.417 

3 

9    7  22.84 

9.0466 

20  39  53.9 

6.996 

3 

10  42    3.62 

1  9057 

13  35  52.3 

10.474  ' 

4 

9    9  25.54 

9.0433 

20  32  55.6 

7.017 

4 

10  43  57.89 

1.9034 

13  25  22.1 

10£31  ' 

5 

9  11  28.04 

9.0401 

20  25  51.9 

7.106 

5 

10  45  52.03 

1.9019 

13  14  48.5 

10.588  ' 

6 

9  13  30.35 

9.0369 

20  18  42.9 

7.194 

6 

10  47  46.03 

1.6989 

13    4  11.6 

10.643 

7 

9  15  32.47 

9.0337 

20  11  28.6 

7.963 

7 

10  49  39.90 

1.8967 

12  53  31.4 

10.608  J 

8 

9  17  34.40 

9.0305 

20    4    9.0 

7.371 

8 

10  51  33.64 

1.8946 

12  42  47.9 

10.753 

9 

9  19  36.13 

2.0973 

19  56  44.1 

7.457 

9 

10  53  27.26 

1.6996 

12  32    1.1 

10.807  ! 

10 

9  21  37.67 

9.0941 

19  49  14.1 

7.549 

10 

10  55  20.75 

1.8905 

12  21  11.1 

1&859  , 

11 

9  23  39.02 

2.0208 

19  41  39.0 

7.628 

11 

10  57  14.12 

1.8885 

12  10  18.0 

.    10.910  [ 

12 

9  25  40.17 

2.0176 

19  33  58.7 

7.713 

12 

10  59    7.37 

1.8866 

11  59  21.9 

10.951  * 

13 

9  27  41.13 

2.0144 

19  26  13.4 

7.797 

13 

11     1     0.51 

1.8847 

11  48  22.7 

11.01*  1 

14 

9  29  41.90 

2.0119 

19  18  23.1 

7.880 

14 

11     2  53.53 

1.8898 

1 1  37  20.4 

11.063 

15 

9  31  42.48 

2.0081 

19  10  27.8 

7.963 

15 

1 1     4  46.44 

1.8809 

11  26  15.1 

11.113 

16 

9  33  42.87 

9.0049 

19    2  27.5 

8.046 

16 

11     6  39.24 

1.8799 

11   IS    6.8 

11.169  1 

17 

9  35  43.07 

2.0017 

18  54  22.3 

6.197 

17 

11     8  31.94 

1.8775 

11     3  55.7 

11.909  1 

18 

9  37  43.08 

1.9986 

18  46  12.3 

&907 

18 

11  10  24.54 

1.8758 

10  52  41.7 

11.956 

19 

9  39  42.90 

1.9954 

18  37  57.5 

8.967 

19 

11  12  17.04 

1.8749 

10  41  24.9 

11.303  [ 

20 

9  41  42.53 

1.9929 

18  29  37.9 

8.366 

20 

11  14     9.44 

1.8798 

10  30    5.3 

11.350  | 

21 

9  43  41.97 

1.9891 

18  21  13.6 

8.444 

21 

11  16     1.75 

1.8711 

10  18  42.9 

11.398 

22 

9  45  41.22  , 

1.9860 

18  12  44.6 

8.529 

22 

11  17  53.97 

1.8697 

10    7  17.8 

11.441 

5W 

9  47  40.29  1 

1.9899 

18    4  10.9 

8.600 

23 

11   19  46.11 

1.8689 

9  55  50.0 

11.49 

24  1 

9  49  39.17  i 

1.9798 

N.17  55  32.6 

8.676 

24 

11  21  38.16 

1.8668 

N.  9  44  19.6 

11.598 

X. 
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GEBBNWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Soar. 

RightAscension. 

Diftfor 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

Hour. 

Bight  Ascension. 

Dlfll  for 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

M( 

yKDAl 

1  21. 

WEDNESDAY  23. 

h     m     s 

s 

o       /      « 

a 

h     m     s 

s 

O         i         II 

// 

0 

11  21  38.16 

1.8668 

N.  9  44  19.6 

11.598 

0 

12  50  45.50 

1.8707 

S.  0    6  37.7 

19437 

1 

11  23  30.13 

1.8655 

9  32  46.6 

11.571 

1 

12  52  37.79 

1.8794 

0  19  28.3 

19.848 

2 

11  25  22.02 

1.8643 

9  21  11.1 

11.613 

2 

12  54  30.19 

1.8749 

0  32  19.5 

19.858 

3 

11  27  13.84 

1.8631 

9    9  33.1 

11.654 

3 

12  56  22.70 

1.8761 

0  45  11.2 

19.867 

4 

11  29    5.59 

J  .8519 

8  57  52.6 

11.696 

4 

12  58  15.32 

1.8780 

0  58    3.5 

19475 

5 

11  30  57.27 

1.8606 

8  46    9.6 

11.737 

5 

13    0    8.06 

1.6799 

1   10  56.2 

19483 

6 

11  32  4838 

1.8587 

8  34  24.2 

11.776 

6 

13    2    0.91 

1.8819 

1  23  49.4 

19.890 

7 

11  34  40.43 

1.8587 

8  22  36.5 

11.814 

7 

13    3  53.89 

1.8841 

1  36  43.0 

19496 

8 

11  36  31.93 

1.8578 

8  10  46.5 

11.853 

8 

13    5  47.00 

1.8863 

1  49  36.9 

19461 

9 

11  38  23.37 

1.8560 

7  58  54.2 

11.891 

9 

13    7  40.25 

1.8886 

2    2  31.1 

19406 

10 

11  40  14.76 

1.8561 

7  46  59.6 

11.997 

10 

13    9  33.64 

1.8910 

2  15  25.6 

19409 

11 

11  42    6.10 

1.8553 

7  35    2.9 

11.963 

11 

13  II  27.17 

1.8934 

2  28  20.2 

19419 

12 

1 1  43  57.39 

1.8545 

7  23    4.0 

11.999 

12 

13  13  20.84 

1.8958 

2  41   15.0 

19414 

13 

11  45  48.64 

1.8539 

7  11     3.0 

19.034 

13 

13  15  14.67 

1.6985 

2  54    9.9 

19416 

14 

11  47  39.86 

1.8533 

6  58  59.9 

19.066 

14 

13  17    8.66 

1.9019 

3    7    4.9 

19417 

15 

11  49  31.04 

1.8598 

6  46  54.8 

19.109 

15 

13  19    2.81 

1.9039 

3  19  59.9 

19416 

16 

11  51  22.19 

1.8593 

6  34  47.7 

19.135 

16 

13  20  57.12 

1.9066 

3  32  54.8 

19415 

17 

11  53  13.32 

1.8519 

6  22  38.6 

19.167 

17 

13  22  51.60 

1.9095 

3  45  49.7 

19413 

18 

II  55    4.42 

1.8515 

6  10  27.6 

19.199 

18 

13  24  46.26 

1.9195 

3  58  44.4 

19.910 

19 

1 1  56  55.50 

1.8519 

5  58  14.7 

19.930 

19 

13  26  41.10 

1.9155 

4  11  38.9 

19.907 

20 

1 1  58  46.57 

1.8510 

5  46    0.0 

19.961 

20 

13  28  36.12 

1.9186 

4  24  33.2 

19.903 

21 

12    0  37.62 

1.8508 

5  33  43.4 

19491 

21 

13  30  31.33 

1.9917 

4  37  27.3 

19498 

22 

12    2  28.67 

1.8607 

5  21  25.1 

19419 

22 

13  32  26.73 

1.9950 

4  50  21.0 

19.899 

23 

12    4  19.71 
TU 

1.8507 

ESDA 

N.  5    9    5.1 
Y  22. 

19.348 

23 

13  34  22.33 
THl 

1.9983 

JILSDA 

S.  5    3  14.3 
lY  24. 

19.884 

0 

12    6  10.75 

1.8507 

N.  4  56  43.4 

19476 

0 

13  36  18.13 

1.9317 

S.  5  16    7.1 

19.876 

1 

12    8     1.79 

1.8508 

4  44  20.0 

19.403 

1 

13  38  14.14 

1.9359 

5  28  59.4 

19.867 

2 

12    9  52.84 

1.8509 

4  31  55.1 

19.498 

2 

13  40  10..% 

1.9388 

5  41  51.2 

19.858 

3 

12  II  43.90 

1.8510 

4  19  28.6 

19.454 

3 

13  42    6.80 

1.9495 

5  54  42.4 

19.848 

4 

12  13  34.97 

1.8513 

4    7    0.6 

19.479 

4 

13  44    3.46 

1.9469 

6    7  ,33.0 

19437 

5 

12  15  26.06 

1.8517 

3  54  31.1 

19.504 

5 

13  46    0.34 

1.9499 

6  20  22.9 

19.895 

6 

12  17  17.17 

1.8591 

3  42    0.1 

19.598 

6 

13  47  57.45 

1.9537 

6  33  12.0 

19419 

7 

12  19    8.31 

1.8598 

3  29  27.7 

19.551 

7 

13  49  54.79 

1.9577 

6  46    0.3 

19.797 

8 

12  20  59.48 

1.8531 

3  16  54.0 

19.574 

8 

13  51  52.38 

1.9618 

6  58  47.7 

19.789 

9 

12  22  50.68 

1.8537 

3    4  18.9 

13.596 

9 

13  53  50.21 

1.9659 

7  11  34.1 

19.765 

10 

1    12  24  41.92 

1.8543 

2  51  42.5 

19.617 

10 

13  55  48.29 

1.9701 

7  24  19.5 

19.748 

U 

|    12  26  33.20 

1.8551 

2  39    4.9 

19.636 

11 

13  57  46.62 

1.9743 

7  37    3.9 

19.731 

12 

|    12  28  24.53 

1.8559 

2  26  26.2 

19.655 

12 

13  59  45.21 

1.9787 

7  49  47.3 

19.713 

13 

»    12  30  15.91 

1.8568 

2  13  46.3 

19.674 

13 

14     1  44.06 

1.9831 

8    2  29.5 

19.699 

14 

!    12  32    7.34 

1.8577 

2     1     5.3 

19.693 

14 

14    3  43.18 

1.9876 

8  15  10.4 

1947! 

15 

I    «J  33  58.83 

1.8587 

1  48  23.2 

19.711 

15 

14    5  42.57 

1.9991 

8  27  50.0 

19.649 

16 

!    12  35  50.38 

1.8597 

1  35  40.0 

18.798 

16 

14     7  42.23 

1.9968 

8  40  28.3 

19.697 

17 

!    12  37  42.00 

1.8608 

1  22  55.8 

19.745 

17 

14    9  42.18 

9.0015 

8  53    5.2 

19.603 

18 

|    12  39  &3.68 

1.8890 

1  10  10.6 

19.761 

18 

14  11  42.41 

9.0063 

9    5  40.6 

19.578 

19 

|    12  41  25.44 

1.8633 

0  57  24.5 

19.775 

19 

14  13  42.93 

9.0119 

9  18  14.5 

19459 

20 

i    12  43  17.28 

1.8647 

0  44  37.6 

19.788 

20 

14  15  43.75 

9.0169 

9  30  46.8 

19.594 

21 

12  45    9.20 

1.8661 

0  31  49.9 

19.801 

21 

14  17  44.87 

9.0919 

9  43  17.4 

19.496 

22 

12  47    1.21 

1.8676 

0  19     1.4 

19.814 

22 

14  19  46.29 

9X969 

9  55  46.3 

19.467 

23 

12  48  53.31 

1.8691 

N.  0    6  12.2 

19.896 

23 

14  21  48.01 

9.0313 

10    8  13.4 

19.436 

24 

12  50  45.50 

1.8707 

S.  0    6  37.7 

19.837 

24 

14  23  50.04 

9.0365 

S.  10  20  38.6 

19.404 
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XI. 


r 

GREENWICH 

MEAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Rich  l  Aawqainn. 

DiiT.  for 
1  H  Unite. 

I >•:*■]  ill.lli'111. 

Dili,  fur 
1  Minute. 

Hour. 

Right  A«c«i3HiO£i. 

Diff.  for 

1  ilimito 

Declination. 

Diff.  for 
1  Hixmte.. 

FRIDAY  25. 

SUNDAY  27. 

li      in      B 

a 

O          i          tf 

h     j  ii       a 

■ 

O         I          j* 

0 

14  23  50.04 

9.0365 

S.10  20  38.fi 

J  '.-I'll 

0 

16    8  55,07 

9,3699 

9.19  15  27.4 

MM 

I 

14  25  52,39 

2,04  JO 

10  33     1.9 

13,37a 

1 

16  II    17.08 

2.3707 

19  24  44.1 

9.2*7 

2 

14  27  55.07 

9.0473 

10  45  23.2 

hl&q 

2 

16   13  39,56 

9^786 

19  33  54.7 

!'.|:J-|    1 

3 

14  29  58.07 

9.059B 

10  57  42.5 

lidos 

3 

18  U>    2.51 

2*3365 

19  42  59.0 

i>."\'-' 

4 

14  32     1.40 

9.0583 

11     9  59,(5 

iftjp? 

4 

16  18  25,94 

9,394* 

19  51  57,0 

8.9hJ  ! 

5 

14  34     5.07 

3.0640 

It  22  14,5 

ISAM 

5 

16  20  49.84 

9.4029 

20    0  48.5 

fetao?  1 

6 

14  3G    9.08 

9.0607 

11  34  27.1 

12.131 

6 

16  38  14.21 

9,4101 

20    9  33.4 

8.69s 

7 

14  38  13.43 

9.0754 

1 1  46  37,4 

ItilSfl 

7 

Hi  25  39.05 

9-4179 

20  18  IL7 

s^ea  j 

& 

14  40  18.13 

2.0819 

II   58  45.3 

W.I  10 

8 

10  28    4.36 

9.4957 

20  26  43.2 

&** 

9 

11  42  23.18 

2.0879 

12  10  50.6 

m.m 

9 

16  30  30.(4 

2.4336 

20  35    7.9 

8,3^ 

10 

14  44  28.59 

2,0039 

12  22  53,4 

12.025 

to 

16  32  56.39 

2.4414 

20  43  25.6 

8>tJ36 

i    M 

14  46  34.36 

3.0903 

12  34  53.(3 

11. 981 

11 

IG  35  23.11 

9.4493 

20  51  36.2 

6J17  i 

1    ,2 

14  48  40.49 

9.1053 

12  46  51.1 

11.935 

12 

16  37  50.30 

9.4571 

20  59  39.6 

7.996  | 

1  13 

14  50  46.99 

9.1115 

12  58  45.8 

11.887 

13 

\6  40  17.96 

9.4648 

21     7  35.7 

7.874 

14 

14  52  53.87 

9.1177 

13  10  37.6 

11.838 

14 

\6  42  46.08 

9.4725 

21   15  24.5 

7.751 

I  j5 

14  55     1.12 

9.1940 

13  22  26.4 

11.788 

15 

16  45  14.66 

9.4803 

21  23    5.8 

7.695 

!   16 

14  57    8.75 

9.1304 

13  34  12.2 

11.737 

16 

16  47  43.71 

9.4880 

21  30  39.5 

7.498  1 

1    l7 

14  59  16.77 

9.1389 

13  45  54.9 

11.685 

17 

16  50  13.22 

9.4956 

21  38    5.6 

7.369  1 

18 

15     1  25.18 

9.1434 

13  57  34.4 

11.632 

18 

16  52  43.18 

2.5039 

21  45  23.8 

7.938  ' 

!   19 

15    3  33.98 

9.1500 

14    9  10.7 

11.577 

19 

16  55  13.60 

9.5107 

21  52  34.1 

7.106  ' 

I  20 

15    5  43.18 

9.1567 

14  20  43.6 

11.520 

20 

16  57  44.47 

9.5189 

21  59  36.5 

6.972  1 

21 

15    7  52.78 

9.1634 

14  32  13.1 

11.462 

21 

17    0  15.79 

9.5957 

22    6  30.8 

6.836 

1  22 

15  10    2.78 

9.1701 

14  43  39.0 

11.402 

22 

17    2  47.55 

9.5331 

22  13  16.9 

6.698 

23 

15  12  13.19 
SAT 

9.1770 

S.14  55    1.3 
lY  26. 

11.342 

23 

17    5  19.76 
MC 

9.5405 

)STDA1 

S.22  19  54.6 
I  28. 

6.558 

0 

15  14  24.02 

9.1839 

S.15    6  20.0 

11.980 

0 

17    7  52.41 

2*5478 

S.22  26  23.9 

6.418 

i     | 

15  16  35.26 

9.1908 

15  17  34.9 

11.216 

1 

17  10  25.50 

9,5551 

22  32  44.7 

6.976 

i     2 

15  18  46.92 

2.1978 

15  28  45.9 

11.151 

2 

17  12  59.02 

9.5699 

22  38  57.0 

6.132 

3 

15  20  59.00 

9.9049 

15  39  53.0 

11.085 

3 

17  15  32.96 

9.5693 

22  45    0.5 

5.985 

4 

15  23  11.51 

9.2190 

15  50  56.1 

11.017 

4 

17  18    7.33 

9.5763 

22  50  55.2 

5.838 

!     5 

15  25  24.44 

9.9191 

16     1  55.0 

10.947 

5 

17  20  42.12 

2.5832 

22  56  41.1 

5.690 

!     6 

15  27  37.80 

9.9964 

16  12  49.7 

10.876 

6 

17  23  17.32 

9.3901 

23    2  18.0 

5.539  | 

i     7 

15  29  51.60 

9.2337 

16  23  40.1 

10.803 

7 

17  25  52.93 

9.5969 

23    7  45.8 

5.387  | 

;  8 

15  32    5.84 

2.9410 

16  34  26.1 

10.729 

8 

17  28  28.95 

9.6037 

23  13    4.4 

5.233  . 

!     9 

15  34  20.52 

9.2483 

16  45    7.6 

10.653 

9 

17  31     5.37 

9.6103 

23  18  13.8 

5.079 

!     10 

15  136  35.64 

9.9557 

16  55  44.5 

10.577 

10 

17  33  42.18 

9.6167 

23  23  13.9 

4.922 

11 

15  38  51.20 

9.9631 

17    6  16.8 

10.498 

11 

17  36  19.37 

9.6230 

23  28    4.4 

4.762 

12 

15  41     7.21 

9.2706 

17  16  44.3 

10.418 

12 

17  38  56.94 

9.6993 

23  32  45.3 

4.602 

13 

15  43  23.67 

2.2782 

17  27    6.9 

10.336 

13 

17  41  34.89 

9.6356 

23  37  16.6 

4.442      . 

14 

15  45  40.59 

2.2837 

17  37  24.6 

10.253 

14 

17  44  13.21 

9.6416 

23  41  38.3 

4.280  ,' 
>       4.116 

15 

15  47  57.96 

2.2933 

17  47  37.2 

10.168 

15 

17  46  51.88 

9.6475 

23  45  50.2 

16 

15  50  15.79 

2.3010 

17  57  44.7 

10.081 

16 

17  49  30.91 

2.6534 

23  49  52.2 

3.950 

17 

15  52  34.08 

2.3086 

18    7  46.9 

9.992 

17 

17  52  10.29 

9.6599 

23  53  44.2 

3.783 

'  18 

15  54  52.82 

9.3163 

18  17  43.8 

9.909 

18 

17  54  50.01 

9.6648 

23  57  26.2 

3.616 

19 

15  57  12.03 

9.3940 

18  27  35.2 

9.8)1 

19 

17  57  30.07 

9.6702 

24     0  58.1 

3.447 

1  20 

15  5U  31.70 

9.3318 

18  37  21.1 

9.718 

20 

18    0  10.44 

9.6754 

24     4  19.8 

3.276 

1  21 

16     1  51.84 

£3396 

18  47     1.4 

9.623 

21 

18    2  51.12 

9.6806 

24     7  31.2 

3.104  j 

22 

16    4  12.45 

9.3474 

18  56  35.9 

9.527 

22 

18    5  32.11 

9.6857 

24  10  32.3 

9432  1 

23 

16    6  33.53 

9.3552 

19    6    4.6 

9.499 

23 

18    8  13.41 

9.6907 

24  13  23.0 

9.758 

24 

16    8  55.07 

9.3699 

S.19  15  27.4 

9.399 

24 

18  10  55.00 

9.6955 

S.24  16    3.2 

9.589 

—  - 

-  -  - 

.  _     „  .__ 

■ 

■  —       — 

XII. 


JULY,   1890 


121 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Difllfor 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

Hour. 

Right  Ascension. 

Difllfor 
1  Minute. 

Declination. 

Difllfor 
1  Minute. 

TU 

ESDA 

Y  29. 

THURSDAY  31. 

0 

h     m     s 
18  10  55.00 

8 
9.6055 

S.24°lrf    &2 

// 
9.589 

0 

h    m     s 
20  22  35.07 

9.7996 

S.22  47  16.3 

6.979 

1 

18  13  36.87 

8.7001 

24  18  32.8 

9.405 

1 

20  25  18.32 

9.7190 

22  40  54.3 

6.453 

2 

18  16  19.01 

9.7046 

24  20  51.8 

9.998 

2 

20  28     1.35 

9.7159 

22  34  21.9 

6.696 

3. 

18  19     1.42 

•9.7060 

24  23    0.2 

9.051 

3 

20  30  44.15 

9.7113 

22  27  39.2 

6.797 

4 

18  21  44.08 

9.7130 

24  24  57.P 

1.879 

4 

20  33  26.71 

9.7073 

22  20  46.2 

6.968 

5 

18  24  26.98 

9.7170 

24  26  44.8 

1.699 

5 

20  36    9.03 

9.7039 

22  13  43.0 

7.138 

6 

18  27  10.12 

9.7909 

24  28  20.9 

1.511 

6 

20  38  51.09 

9.6968 

22    6  29.6 

7.307 

7 

18  29  53.49 

9.7946 

24  29  46.1 

1.398 

7 

20  41  32.89 

9.6944 

21  59    6.2 

7.473 

8 

18  32  37.07 

9.7981 

24  31     0.3 

1.145 

8 

20  44  14.42 

9.6898 

21  51  32.9 

7.636 

9 

18  35  20.86 

9.7314 

24  32    3.5 

0.969 

9 

20  46  55.67 

9.6859 

21  43  49.7 

7.809 

10 

18  38    4.84 

9.7346 

24  32  55.7 

0.778 

10 

20  49  36.64 

9.6804 

21  35  56.7 

7.964 

11 

18  40  49.01 

9.7377 

24  33  36.9 

0.593 

11 

20  52  17.32 

9.6755 

21  27  54.0 

8.195   , 

J   12 

18  43  33.36 

9.7405 

24  34    6.9 

0.407 

12 

20  54  57.70 

9.6705 

21   19  41.7 

6.984   1 

13 

18  46  17.87 

9.7431 

24  34  25.8 

0.999 

13 

20  57  37.78 

9.6653 

21  11   19.9 

8.442   I 

14 

18  49    2.53 

9.7456 

24  34  33.5 

-  0.036 

14 

21     0  17.54 

9.6600 

21     2  48.7 

8.598  ! 

15 

18  51  47.34 

9.7479 

24  34  30.1 

+  0.151 

15 

21     2  56.98 

9.6547 

20  54    8.2 

8.759 

16 

18  54  32.28 

9.7500 

24  34  15.4 

0.339 

16 

21     5  36.10 

9.6493 

20  45  18.5 

8.904 

17 

18  57  17.34 

9.7590 

24  33  49.4 

0.597 

17 

21     8  14.90 

9.6438 

20  36  19.7 

9.054 

18 

19    0    2.52 

9.7538 

24  33  12.1 

0.716 

18 

21  10  53.36 

9.6389 

20  27  12.0 

9.909 

19 

19    2  47.80 

9.7553 

24  32  23.5 

0.904 

19 

21  13  31.48 

9.6395 

20  17  55.4 

9.350 

20 

19    5  33.16 

9.7567 

24  3!  23.6 

1.093 

20 

21   16    9.26 

9.6967 

20    8  30.0 

9.497 

21 

19    8  18.60 

9.7579 

24  30  12.4 

1.989 

21 

21   18  46.69 

9.6909 

19  58  55.8 

9.641 

22 

19  11    4.11 

9.7589 

24  28  49.8 

1.479 

22 

21  21  23.77 

9.6151 

19  49  13.1 

9.789 

23 

19  13  49.67 
WEE 

9.7597 

>NESD 

S.24  27  15.8 
AY  30. 

1.661 

23 

21  24    0.50 
FRIDA 

9.6099 

Y,  AT] 

S.19  39  22.0 
rGUST  1. 

^  9.999 

0 

19  16  35.28 

9.7604* 

S.24  25  30.5 

1.850 

=  o^ 

21  26  36.87 

9.6031 

S.19  29  22.5 

10.060 

1 

19  19  20.92 

9.7608 

24  23  33.8 

9.039 

— —  - 





2 

19  22    6.58 

9.7619 

24  21  25.8 

9.998 

3 

19  24  52.26 

9.7613 

24  19    6.4 

9.418 

4 

19  27  37.94 

9.7619 

24  16  35.6 

9.607 

PHASES 

OF  TJ 

EB  MOON. 

5 

19  30  23.61 

9.7609 

24  13  53.5 

9.796 

6 

19  33    9.25 

9.7604 

24  11     0.1 

9.984 

7 

19  35  54.86 

9.7598 

24    7  55.4 

3.173 

8 
9 

19  38  40.43 
J9  41  25.95 

9.7591 
9.7581 

24     4  39.4 
24    1  12.1 

3.361 
3.548 

( 

3  Full  Moon  . 

.    .  Ji 

d       h 
ily      2      2 

m 
23.2 

10 

19  44  11.40 

9.7568 

23  57  33.6 

3.735 

< 

[   Last  Quarte 

r  .    .    . 

.      8    16 

43.1 

11 

19  46  56.77 

9.7555 

23  53  43.9 

3.999 

i 

ft  New  Moon 

.    16    12    ^ 

49.5 

12 

19  49  42.06 

9.7540 

23  49  43.0 

4.107 

i 

13 

19  52  27.25 

9.7599 

23  45  31.0 

4.999 

}>  First  Quarte 

r .    .    . 

.    24     14 

44.0        1 

14 

19  55  12.33 

9.7504 

23  41     7.9 

4.477 

( 

3  Full  Moon 

.    31      9    ' 

24.5 

15 

19  57  57.30 

9.7484 

23  36  33.7 

4.669 

16 

20    0  42  14 

9.7469 

23  31  48  5 

4.845 

17 

20    3  26.84 

9.7436 

23  26  52.3 

5.097 

18 

20    6  11.39 

9.7413 

23  21  45.2 

5.909 

d        h 

19 

20    8  55.79 

9.7386 

23  16  27.2 

5.390 

< 

C  Perigee  .    . 

.    .  h 

ily      8      2.4 

20 

20  11  40.02 

9.7357 

23  10  58.4 

5.569 

< 

t  Apogee  .    . 

.    18      1.8 

21 
22 

20  14  24.07 
20  17    7.94 

9.7397 
9.7995 

23    5  18.9 
22  59  28.7 

5.748 
5.996 

< 

t  Perigee .    . 

.    31    11.4 

23 

20  19  51.61 

9.7961 

22  53  27.8 

6.103 

24 

20  22  35.07 

9.7996 

S.22  47  16.3 

6.979 
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GliEBKWIOH  ME  AST  TIME. 

LUNAB  DISTANCES. 

■ 

*i 

Name  »nd  Direction 

Noon. 

P.I* 
of 

mh. 

P.I* 
of 

Vlh. 

P.  L. 
of 

Kb- 

F.L. 
of 

2* 

of  Object. 

Diff. 

nut 

Diff. 

Diff. 

I 

Spica 

W, 

61°  55    4 

m  45  21 

eitfl 

65  35  55 

9105 

67°  26  47 

9006 

Jupiter 

E. 

16  25  57 

907? 

44  34  22 

9066 

42  42  31 

9057 

40  50  26 

M* 

Fomalham 

F< 

69  38    9 

mm 

67  $1  55 

vm 

66    5  40 

3965 

64   19  19 

9*3 

a  Pegasi 

E.  . 

87  53    9 

350ft 

86   L2     7 

9499 

84  30  52 

9491 

82  49  26 

ra 

3 

Rpica 

W. 

76  44  44 

9054 

78  36  54 

9048 

80  20  14 

9043 

82  21   41 

J03S 

An  t«  res 

vv. 

30  5«  34 

3109 

32  49  21 

9094 

34  40  29 

9093 

36  31   54 

9073 

Fomalhaut 

EL 

55  27  23 

9994 

5:)  41   15 

3309 

51  55  J9 

3319 

50    9  37 

9391 

cr  Pegasi 

B, 

74  20  54 

3460 

72  39  12 

9493 

70  57  35 

9489 

69   16     6 

*I9T 

a  Ariefi* 

E. 

116  51     2 

ataa 

115    2    8 

9179 

113  12  58 

3163 

111  23  &5 

9I»  1 

1    3 

Spica 

W. 

91  45    8 

9030 

93  37  55 

9031 

95  30  42 

9033 

97  23  26 

90% 

Antares 

W. 

45  53    4 

9045 

47  44  28 

9043 

49  36  55 

3049 

51  29  24 

Wti 

Fomnlhaut 

E, 

41  a?  30 

mm 

39  44  57 

9iSQ 

38    3  16 

9593 

36  22  3S 

9M4 

aPegturi 
o  Arietis 

E. 

60  Si  39 

9574 

SB  13    8 

9509 

57  34  10 

3696 

55  55  48 

9655 

E. 

102  14   J7 

aiM 

100  24   10 

3133 

1*8  34    0 

9133 

96  43  51 

9J34| 

4 

Spica 

W. 

106  45  47 

9057 

108  37  52 

9064 

1 10  29  46 

9073 

112  21   28 

Kfcl 

An  Cares 

W. 

(50  51    19 

9050 

62  43  37 

9061 

64  35  27 

9066 

66  27   18 

9073  : 

a  Pegeuii 

E. 

47  56    3 

997(5 

46  23  13 

9936 

44  51  40 

3005 

43  21  33 

3063 

a  Arietis 

E. 

b7  33  57 

9153 

85  44   19 

3J60 

S3  54  51 

9169 

82     5  35 

9JH 

Aldeberaii 

E 

J18  2*2    5 

mm 

1  16  29  32 

9045 

114  37    8 

3051 

1 12  44  53 

fO&o 

5 

AitTares 

w. 

75  43  39 

9J16 

77  34   14 

9196 

79  24  33 

9137 

81   14  36 

9149 

or  Arietis 

i: 

73    a  55 

9933 

71    15  16 

3947 

m  27  5d 

9961 

67  41      1 

9977  | 

Atdebar&n 

E. 

103  26  43 

91  as 

101  35  4H 

91 H 

99  45     9 

9196 

97  54  47 

W37  : 

Suit 

E- 

138  53  41 

9383 

137    9  42 

9394 

135  25  58 

9465 

133  42  31 

Mit? ; 

6 

Antarea 

w. 

90  20  16 

9919 

92    8  25 

9996 

93  56  14 

9341 

95  43  41 

«65 

a  Aquilse 

w. 

50  38  50 

3566 

51  58     1 

:ttj  i 

53  18  10 

:um 

54  39  12 

MX 

J  (I PI TE ft 

w. 

29    7    6 

9199 

30  56    0 

9IS6 

32  44  37 

330B 

31  32  54 

9MU 

a  Arietis 

E. 

58  52  26 

9368 

57     8    6 

3369 

55  24  16 

9413 

53  40  59 

9433  1 

Aldebnmu 

E, 

88  47  32 

9900 

86  59     4 

9913 

85  10  56 

3997 

83  23  10 

9941  ' 

8un 

E. 

125    9  52 

948« 

123  28  19 

3500 

121  47    6 

9515 

120    6  15 

9531 

7 

AliliMOS 

W. 

104  35  30 

9331 

106  20  45! 

9347 

108    5  36 

9363 

109  50     4 

9379  1 

a  Aquilre 

W. 

61  34    9 

m 

ti2  58  22 

3977 

64  23    0 

3965 

65  47  52 

Jttf1 

Ji'PlTER 

w. 

43  29  34 

'J-Jri.7 

45  15  53 

3301 

47     1  5F 

3926 

48  47  29 

933J  | 

a  Arietis 

E. 

45  13  26 

9575 

43  33  58 

3809 

41  55  15 

9645 

40  17   19 

9663  ' 

Aldebaran 

E. 

74  29  47 

9317 

72  44  13 

9333 

70  59    2 

9349 

69  14  14 

93H 

Sun 

E. 

111  47  23 

9619 

110    8  43 

9998 

108  30  26 

9645 

106  52  31 

9601 

6 

a  Aquilss 

W. 

72  54   12 

3939 

74  19  35 

3941 

75  44  56 

3944 

77  10  13 

N4P 

JO  PITER 

W, 

57  30    6 

9465 

59  13  33 

9490 

60  56  40 

9435 

62  39  26 

9450 

■ 

Fonmlliniit 

w. 

37  83  38 

9993 

39     5  28 

3903 

40  37  43 

9868 

42  10  17 

9SC6 

Aide  Iwa  n 

E. 

GO  35  57 

9449 

58  53  26 

9461 

57  11   17 

9477 

55  29  32 

9*93  | 

3or« 

E. 

98  48  33 

9744 

97   12  52 

3760 

95  37  34 

9777 

94     2  37 

9794) 

9 

a  AquUee 

W. 

84  14  43 

3991 

85  39    5 

3309 

87    3  14 

3314 

88  27    9 

3397 

| 

Jupiter 

w. 

71     7  56 

9593 

72  48  37 

9536 

74  28  58 

9559 

76    8  59 

95« 

Fomalhaut 

w. 

49  55  44 

9655 

51  29     I 

MM 

53    2  16 

9658 

54  35  29 

9911 

a  Pcgnsi 

w. 

37  19  46 

339t 

38  33  15 

3610 

39  48    7 

3743 

41     4  10 

wm 
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GREENWICH  MEAN  TIME. 

N. 

LUNAR  DISTANCES. 

• 
1* 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Diff. 

XV* 

of 
Diff. 

xvm* 

of 
DHL. 

9068 

XXI*. 

of 
Diff. 

1 

Spica 

W. 

O         1       II 

69  17  55 

9085 

71°    9lS 

9076 

73    0  54 

74°  52  43 

9061 

Jupiter 

E. 

38  58    8 

9041 

37    5  38 

9035 

a5  12  58 

9099 

33  20    9 

9094 

Fomalhaut 

E. 

62  32  55 

9963 

.  60  46  27 

9983 

59    0    2 

9985 

57  13  40 

9988 

a  Pegnsi 

E. 

81    7  52 

9481 

79  26  12 

9478 

77  44  27 

9476 

76    2  40 

9477 

2 

Spica 

W. 

84  14  14 

9035 

86    6  53 

9033 

87  59  36 

9039 

89  52  21 

9031 

Antares 

W. 

38  23  35 

9065 

40  15  28 

9058 

42    7  32 

9059 

43  59  45 

9048 

Fomalhaut 

E. 

48  24  14 

9343 

46  39  15 

9369 

44  54  45 

9383 

43  10  48 

9408 

otPegasi 
a  Arietis 

E. 

67  34  49 

9508 

65  53  47 

9590 

64  13    2 

9535 

62  32  37 

9554 

E. 

109  33  59 

9149 

107  44  14 

9143 

105  54  21 

9139 

104    4  21 

9136 

3 

Spica 

W. 

99  16    6 

9038 

101     8  41 

9049 

103    1  11 

9046 

104  53  33 

9051 

Antares 

W. 

53  21  53 

9043 

55  14  20 

9045 

57    6  44 

9048 

58  59    5 

9059 

Fomalhaut 

E. 

34  43    5 

9635 

33    4  56 

9705 

31  28  25 

9788 

29  53  41 

9888 

aPegasi 
cc  Arietis 

E. 

54  18    7 

9689 

52  41  13 

9798 

51     5  10 

9771 

49  30    4 

9891 

E. 

94  53  43 

9136 

93    3  38 

9139 

91  13  38 

9143 

89  23  44 

9147 

4 

Spica 

W. 

114  12  57 

9089 

116    4  13 

9009 

117  55  13 

9111 

119  45  57 

9  KM 

Antares 

W. 

68  18  59 

9081 

70  10  28 

9088 

72     1  46 

9097 

73  52  50 

9107 

aPegasi 
a  Arietis 

E. 

41  53    3 

3170 

40  26  18 

3968 

39    1  29 

3379 

37  38  49 

3506 

E. 

80  16  32 

9186 

78  27  43 

9196 

76  39  10 

9907 

74  50  53 

9990 

Aldebaran 

E. 

110  52  50 

9086 

109    0  58 

9074 

107    9  19 

9063 

105  17  53 

9093 

5 

Antares 

W. 

83    4  21 

9161 

84  53  48 

9173 

86  42  56 

9185 

88  31  46 

9198 

a  Arietis 

E. 

65  54  27 

9996 

64    8  17 

9307 

62  22  33 

9398 

60  37  15 

9348 

Aldebaran 

E. 

96    4  42 

9148 

94  14  56 

9160 

92  25  28 

9173 

90  36  20 

9186 

Sun 

E. 

131  59  22 

9431 

130  16  31 

9443 

128  33  58 

9458 

126  51  45 

9471 

6 

Antares 

W. 

97  30  47 

9970 

99  17  31 

9964 

101     3  54 

9300 

102  49  53 

9315 

crAquilae 

W. 

56*    1     0 

3390 

57  23  28 

3360 

58  46  30 

3334 

60  10    4 

3319 

JnPITER 

W. 

36  20  52 

9939 

38    8  32 

9946 

39  55  53 

9960 

41  42  54 

9973 

a  Arietis 

E. 

51  58  14 

9461 

50  16    6 

9487 

48  34  34 

9514 

46  53  40 

9544 

Aldebaran 

E. 

81  35  45 

9956 

79  48  40 

9971 

78     1  59 

9986 

76  15  41 

9301 

Sun 

E. 

118  25  45 

9547 

116  45  37 

9563 

115    5  50 

9579 

113  26  25 

9595 

7 

Antares 

W. 

111  34    9 

9395 

113  17  51 

9411 

115     1  10 

9498 

116  44    5 

9445 

a  A  qui!  a? 

W. 

67  12  55 

3948 

68  38    7 

3949 

70    3  26 

3940 

71  28  48 

3938 

Jupiter 

W. 

50  32  43 

9346 

52  17  36 

9360 

54    2    7 

9375 

55  46  17 

9390 

a  Arietis 

E. 

38  40  16 

9795 

37    4    9 

9770 

35  29    2 

9819 

33  54  59 

9874 

Aldebaran 

E. 

67  29  49 

9380 

65  45  46 

9396 

64    2    7 

9419 

62  18  50 

9498 

Sun 

E. 

105  14  58 

9678 

103  37  48 

9694 

102     1     1 

9711 

100  24  36 

9797 

8 

a  Aquilae 

W. 

78  35  24 

3955 

80    0  28 

3963 

81  25  23 

3971 

82  50    8 

3980 

Jupiter 

W. 

64  21  50 

9465 

66    3  53 

9480 

67  45  34 

9495 

69  26  56 

9509 

Fomalhaut 

W. 

43  43    6 

9867 

45  16    7 

9869 

46  49  15 

9850 

48  22  29 

9856 

Aldebaran 

E. 

53  48    9 

9500 

52    7    8 

9593 

50  26  30 

9539 

48  46  13 

9556 

Sun 

E. 

92  28    2 

9811 

90  53  49 

9898 

89  19  57 

9844 

87  46  26 

9860 

9 

a  Aquifo 

W. 

89  50  49 

3349 

91  14  12 

3357 

92  37  18 

3379 

94    0    7 

3389 

Jupiter 

W. 

77  48  41 

9580      79"  28    4 

9594 

81    7    8 

9608 

82  45  54 

9691 

Fomalhaut 

W. 

56    8  38 

9886  i     57  41  41 

9871 

59  14  38 

9877 

60  47  28 

9883 

oPegasi 

w. 

42  21  16 

3697      43  39  21 

8581 

44  58  16 

8541 

46  17  55 

3506 
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XV. 


GREENWICH  MEAN  TIME. 

LUMAE  DISTANCES. 

1 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

ITIh. 

P.L. 

of 
Diff. 

VIb. 

P.L 

of 

Diff. 

IX*- 

1          1 
p.l| 

of 
Ditt 

1 

9 

Aldebaran 

E. 

47°    6  19 

9573 

45  26  47 

9589 

43  47  36 

9605 

42     8  48 

1 
9691 

SDH 

E. 

86  13  16 

9878 

84  40  27 

9899 

&3    7  58 

9908 

81  35  48 

9999 

10 

a  Aquilce 

W. 

95  22  36 

3405 

96  44  47 

3494 

98    6  36 

3443 

99  28     4 

3469 

Jupiter 

W. 

84  24  22 

9834 

86    2  31 

9647 

87  40  24 

9660 

89  17  59 

9679 

Fomalhaut 

W. 

62  20  11 

9889 

63  52  44 

9896 

65  25  10 

9904 

66  57  26 

9911 

a  Pegasi 

w. 

47  38  12 

3479 

48  59    0 

3459 

50  20  18 

3496 

51  42     5 

3408 

Aldebaran 

E. 

34     0    7 

9701 

32  23  28 

9718 

30  47  11 

9735 

29  11    15 

9759  ! 

Son 

E. 

73  59  52 

9997 

72  29  36 

3011 

70  59  38 

3095 

69  29  57 

3039 

11 

Jupiter 

W. 

97  21  52 

9730 

98  57  52 

9741 

100  33  38 

9759 

102     9     9 

9769 

Fomalhaut 

W. 

74  36  14 

9951 

76    7  28 

9959 

77  38  31 

9968 

79     9  23 

9977 

a  Pegasi 

W. 

58  35  32 

3346 

59  58  50 

3337 

61  22  19 

3339 

62  45  54 

3397 

Sow 

E. 

62    5  43 

3105 

60  37  40 

3117 

59    9  51 

3199 

57  42  17 

3141 

12 

Jupiter 

W. 

110    3  21 

9819 

HI  37  33 

9891 

113  11  32 

9830 

114  45  20 

9839 

Fomalhaut 

W. 

86  40  57 

3099 

88  10  42 

3031 

89  40  17 

3040 

91     9  39 

3049 

a  Pegasi 

W. 

69  44  43 

3319 

71     8  33 

3319 

72  32  22 

3390 

73  56  10 

33» 

Sun 

E. 

50  27  57 

3198 

49     1  45 

3908 

47  35  44 

3918 

46    9  56 

3998 

13 

Fomalhaut 

W. 

98  33  46 

3095 

100    2    2 

3104 

101  30    7 

3114 

102  58    0 

3194 

a  Pegasi 

W. 

80  54  28 

3338 

82  17  56 

3343 

83  41  18 

3347 

85    4  35 

3359 

Sun 

E. 

39    3  50 

3976 

37  39  10 

3985 

36  14  40 

3994 

34  50  21 

3309 

18 

Sun 

W. 

16  23  44 

3495 

17  44  14 

3490 

19    4  51 

3485 

20  25  33 

3480 

Spica 

E. 

70  49  11 

3109 

69  21   12 

3110 

67  53  14 

3111 

66  25  18 

3119 

Antares 

E. 

116  43  37 

3105 

115  15  33 

3105 

113  47  30 

3104 

112  19  25 

3104 

19 

Sun 

W. 

27  10  11 

3461 

28  31   19 

.     3458 

29  52  30 

3454 

31  13  45 

3451 

Spica 

E. 

59    5  49 

3114 

57  37  57 

3114 

56  10    4 

3114 

54  42  12 

3113  ! 

Antares 

E. 

104  58  51 

3099 

103  30  40 

3097 

102    2  27 

309f 

100  34  12 

3093' 

1 

20 

Sun 

W. 

38    0  55 

3433 

39  22  34 

3499 

40  44  19 

3494 

42    6    8 

1 
3419 

Spica 

E. 

47  22  41 

3119 

45  54  46 

3111 

44  26  49 

3111 

42  58  52 

3110 

Antares 

E. 

93  12  12 

3080 

91  43  38 

3077 

90  15    0 

3073 

88  46  16 

3059 

21 

Sun 

W. 

48  56  45 

3390 

50  19  13 

3383 

51  41  48 

3376 

53    4  32 

—  \ 

Regulus 

W. 

19  36    4 

3119 

21     3  50 

3101 

22  31  58 

3086 

24    0  25 

3079  j 

Spica 

E. 

35  38  57 

3110 

34  10  59 

3110 

32  43    2 

3119 

31  15    7 

3114  ' 

Antares 

E. 

81  21   19 

3044 

79  52     1 

3038 

78  22  36 

3039 

76  53    3 

m- 

22 

Sun 

W. 

60    0  27 

3396 

61  24    8 

3316 

62  48    1 

3306 

64  12    5 

J 

Regulus 

W. 

31  26  59 

3005 

32  57    5 

9993 

34  27  27 

9981 

35  58    3 

9969 

Venus 

W. 

22    6  54 

3459 

23  28    0 

3444 

24  49  24 

3499 

26  11    6 

3414 

Antares 

E. 

69  23  12 

9989 

67  52  46 

9981 

66  22    9 

9979 

64  51  22 

8963  > 

23 

Sun 

W. 

71  15  38 

3938 

72  41     2 

3995 

74    6  42 

3919 

75  32  37 

3198 

Regulus 

W. 

43  34  58 

9907 

45    7    8 

9894 

4H  39  35 

9881 

48  12  20 

2867  i 

Venus 

W. 

83    3  57 

3340 

:u  17  22 

3335 

35  51     4 

3310 

37  15    3 

3295  ' 

An  tarew 

8- 

57  14  31 

9*16 

85  42  32 

2905 

54   10  18 

MH 

52  37  51 

9883 

a  Vfjiiilri 

E, 

103  m    3 

3660 

1  10**  14  33 

3040 

100  56  42 

3619 

99  38  28 

3600 

Jupiter 

E. 

116  23  52 

9845 

114  SO  22 

9RH 

113  16  3fi 

9831 

111  42  35 

9808 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

© 

P.L. 

P.L. 

P.L. 

P.L. 

Q 
9 

Name  and  DireotloD 
of  Object. 

Midnight. 

of 
Diff. 

XVn. 

of 
Diff. 

xvnp». 

of 
Dift 

XXP>- 

of 
Diff. 

Aldebaran 

E. 

40  30  21 

9686 

O           1       II 

38  52  15 

9659 

O          *        If 

37  14  32 

9668 

O          l         II 

35  37    8 

9684 

Suit 

E. 

80    3  59 

9939 

78  32  29 

9964 

77    1  18 

9969 

75  30  26 

9983 

10 

a  Aquilee 

W. 

100  49  10 

3463 

102    9  53 

3505 

103  30  12 

3597 

104  50    6 

3550 

Jupiter 

W. 

90  55  18 

9684 

92  32  20 

9695 

94    9    6 

9707 

95  45  37 

9719 

Fomulhaut 

W. 

68  2^32 

9918 

70     1  28 

9996 

71  33  14 

9934 

73    4  49 

9949 

a  Pegasi 

W. 

53    4  13 

3391 

54  26  40 

3375 

55  49  25 

3364 

57  12  23 

3354 

Aldebaran 

E. 

27  35  43 

9769 

26    0  35 

9789 

24  25  52 

9809 

22  51  33 

9899 

Sun 

E. 

68    0  34 

3053 

66  31  27 

.    3006 

65    2  36 

3079 

63  34    2 

3099 

II 

Jupiter 

W. 

103  44  26 

9773 

105  19  29 

9789 

106  54  19 

9799 

106  28  56 

9809 

Pomalbmit 

W. 

80  40    4 

9986 

82  10  34 

9995 

83  40  53 

3004 

85  11     1 

3013 

«  Pegasi 

W. 

64    9  34 

3394 

65  33  18 

3391 

66  57    5 

3390 

68  20  53 

3319 

Sun 

E. 

56  14  58 

3153 

54  47  53 

3165 

53  21     1 

3176 

51  54  22 

3187 

12 

Jupiter 

W. 

116  18  57 

9848 

117  52  22 

9856 

119  25  37 

9866 

120  58  40 

9873 

Fomalhant 

W. 

92  38  51 

3058 

94    7  52 

3068 

95  36  41 

3077 

97    5  19 

3086 

a  Pegasi 

W. 

75  19  56 

3335 

76  43  39 

3397 

78    7  19 

3330 

79  30  56 

3334 

Sun 

E. 

44  44  20 

3938 

43  18  56 

3948 

41  53  43 

3958 

40  28  41 

3967 

i:i 

Fomalhant 

W. 

104  25  41 

3133 

105  53  11 

3143 

107  20  29 

3153 

108  47  36 

3163 

a  Pegasi 

W. 

86  27  46 

3358 

87  50  50 

3364 

89  13  48 

3371 

90  36  38 

3376 

Son 

E. 

33  26  12 

3310 

32    2  12 

3319 

30  38  23 

3398 

29  14  44 

3337 

18 

Surf 

W. 

21  46  18 

3475 

23    7  10 

3471 

24  28    7 

3468 

25  49    7 

3464 

Spica 

E. 

64  57  23 

3113 

63  29  29 

3113 

62    1  35 

3114 

60  33  42 

3114 

Antares 

E. 

110  51  20 

3103 

109  23  15 

3109 

107  55    8 

3101 

106  27    0 

3100 

19 

Sun 

W. 

32  35    3 

3448 

33  56  25 

3445 

35  17  51 

3441 

36  39  21 

3437 

Spica 

E. 

53  14  19 

3113 

51  46  25 

3113 

50  18  31 

3113 

48  50  37 

3119 

Antares 

E. 

99    5  54 

3091 

97  37  33 

3090 

96    9  10 

3087 

94  40  42 

3084 

20 

Sun 

W. 

43  28    3 

3414 

44  50    4 

3408 

46  12  11 

3409 

47  34  25 

3396 

Spica 

E. 

41  30  54 

3109 

40    2  55 

3109 

38  34  56 

3109 

37    6  56 

3109 

Antares 

E. 

87  17  28 

3065 

85  48  35 

3080 

84  19  35 

3055 

82  50  30 

3050 

21 

Sun 

W. 

54  27  24 

3361 

55  50  25 

3359 

57  13  36 

3344 

58  36  57 

3335 

Regiilus 
Spica 

W. 

25  29  10 

3059 

26  58  12 

3045 

28  27  32 

3031 

29  57    8 

3018 

E. 

29  47  15 

3119 

28  19  30 

3194 

26  51  50 

3130 

25  24'  17 

3140 

Antares 

E. 

75  23  22 

3019 

73  53  33 

3019 

72  23  35 

3005 

70  53  28 

9997 

« 

Sun 

W. 

65  36  22 

3985 

67    0  51 

3974 

68  25  33 

3969 

69  50  28 

3950 

Regulus 

W. 

37  28  55 

9956 

39    0    3 

9944 

40  31  25 

9939 

42    3    3 

9990 

Venus 

W. 

27  33    6 

3399 

28  55  24 

3384 

30  17  59 

3369 

31  40  49 

3354 

1 

AiTtares 

E. 

63  20  24 

9954 

61  49  14 

9945 

60  17  52 

9936 

58  46  18 

9996 

23 

Sun 

VV. 

76  58  48 

3184 

78  25  16 

3170 

79  52     1 

3155 

81   19    4 

3140 

\ 

Regiilus 

W. 

49  45  21 

9853 

51   18  40 

9839 

52  52  18 

9895 

54  26  15 

9810 

Venus 

W. 

38  39  20 

3980 

40    3  55 

3964 

41  28  49 

3948 

42  54    2 

3931 

Antares 

E. 

51     5  11 

9871 

49  32  15 

9860 

47  59    5 

9849 

46  25  40 

9837 

a  Aquilee 

E. 

98  19  54 

3580 

97    0  58 

3563 

95  41  43 

3545 

94  22    9 

3598 

u 

Jupiter 

E. 

110    8  18 

9795 

108  33  43 

9789 

106  58  52 

9709 

105  23  42 

9755 

126 


JULY,    1890. 


XVIL 


I                       •                                                                                          1 

GKEEFW10H  MEAtf  TIME, 

LUNAK  DISTANCES, 

« 

P.L. 

P.L. 

P.L. 

P.L. 

o| 

Name  and  Direction 

Noon. 

of 

m* 

of 

VIb. 

of 

ix». 

of 

of  Object. 

Diflf. 

Dlff. 

DMt 

dm; 

24 

Sun 

W. 

82  46  24 

3195 

84°  14    * 

3109 

O          /       $i 

85  42    1 

3093 

87  10  iS 

mn 

Regulus 

W. 

56    0  29 

9795 

57  35    4 

9780 

59    9  58 

9764 

60  45  13 

9748 

Venus 

W. 

44  19  33 

3914 

45  45  25 

3197 

47  11  36 

3180 

48  38    8 

3161 

Antares 

E. 

44  52     1 

9895 

43  18    6 

9814 

41  43  56 

9803 

40    9  30 

9791 

a  Aquilse 

E. 

93    2  16 

3519 

91  42    5 

3496 

90  21  36 

3480 

89    0  50 

3491 

Jupiter 

E. 

103  48  14 

9745 

102  12  28 

9796 

100  36  22 

9711 

98  59  56 

mm 

25 

Sun 

W. 

94  36  57 

9990 

96    7  22 

9979 

97  38    9 

9854 

99    9  19 

9» 

Regulus 

W. 

68  46  45 

9606 

70  24  10 

9649 

72    1  59 

9639 

73  40  11 

9814 

Venus 

W. 

55  56    9 

3073 

57  24  52 

3054 

58  53  59 

3035 

60  23  29 

3911 

Antares 

E. 

32  13  43 

9739 

30  37  55 

9730 

29    1  55 

9799 

27  25  44 

9719 

a  Aquilee 

E. 

82  13  13 

3405 

80  51     2 

3394 

70  28  39 

3386 

78    6    6 

tm 

Jupiter 

E. 

90  52  36 

9615 

89  14    2 

9599 

87  35    5 

9589 

85  55  46 

9545 

26 

Sun 

W. 

106  51    9 

9840 

108  24  45 

9691 

109  58  46 

9601 

111  33  12 

9781 

Regulus 

W. 

81  57  14 

9594 

83  37  54 

9506 

85  19    0 

9488 

87    0  31 

9499 

Venus 

W. 

67  57    6 

9916 

69  29    5 

9896 

71     1  30 

9876 

72  34  21 

9859 

Spica 

W. 

28  22    3 

9635 

30    0  11 

9605 

31  38  59 

9576 

33  18  27 

9549 

a  Aquilee 

E. 

71  11  31 

3356 

69  48  24 

3357 

68  25  18 

3359 

67    2  14 

3393 

Jupiter 

E. 

77  33    6 

9476 

75  51  19 

9457 

74    9    7 

9439 

72  26  29 

9491 

27 

Sun 

W. 

119  31  50 

9684 

121     8  51 

9685 

122  46  18 

9646 

124  24  11 

9897 

Regulus 

W. 

95  34  39 

9377 

97  18  47 

9359 

99    3  22 

9341 

100  48  24 

9391 

Venus 

W. 

80  25    9 

9753 

82    0  38 

9733 

83  36  33 

9713 

85  12  56 

980 

Spica 

W. 

41  44  44 

9497 

43  27  40 

9405 

45  11     7 

9383 

46  55    6 

990 

a  Aquilee 

E. 

60    9    2 

3493 

58  47  11 

3445 

57  25  45 

3470 

56    4  47 

3691 

Jupiter 

E. 

63  46  51 

9331 

62     1  37 

93J3 

60  15  56 

9995 

58  29  50 

9977 

Fomalhaut 

E. 

89    9    4 

9549 

87  28  50 

9594 

85  48  10 

9507 

84    7    6 

9490 

a  Pegasi 

E. 

106  24  27 

9813 

104  50  16 

9787 

103  15  31 

9763 

101  40  14 

9739 

28 

Venus 

W. 

93  21  20 

9599 

95    0  17 

9581 

96  39  40 

9563 

96  19  27 

9545 

Spica 

W. 

55  42  29 

9963 

57  29  23 

9945 

59  16  44 

9997 

61     4  32 

9999 

Jupiter 

E. 

49  32  50 

9199 

47  44  11 

9176 

45  55    8 

9161 

44    5  41 

9145 

Fomalhaut 

E. 

75  36    5 

9414 

73  52  49 

9401 

72    9  15 

9386 

70  25  23 

9376 

a  Pegasi 

E. 

93  36  25 

9635 

91  58  18 

9618 

90  19  47 

9801 

88  40  53 

9581 

29 

Spica 

W. 

70    9  47 

9131 

71  59  59 

9116 

73  50  33 

9103 

75  41  28 

9099 

Antares 

W. 

24  30  25 

9994 

26  18  17 

9196 

28    6  51 

9179 

29  56    1 

9149 

Jupiter 

E. 

34  52  55 

9077 

33    1  21 

9067 

31    9  30 

9058 

29  17  23 

9049 

i 

Fomalhaut 

E. 

61  42  22 

9335 

59  57  14 

9331 

58  11  59 

9398 

56  26  41 

9397 

i 

or  Pegasi 

E. 

80  21  39 

9596 

78  41     2 

9518 

77    0  14 

9519 

75  19  18 

9507 

30 

Spica 

W. 

85    0  36 

9037 

86  53  12 

9098 

88  46    2 

9091 

90  39    4 

9914 

Antares 

W. 

39    9  31 

9064 

41     1  26 

9059 

42  53  40 

9049 

44  46  12 

9939 

Fomalhaut 

E. 

47  40  50 

9357 

45  56  13 

9371 

44  11  57 

9390 

42  28    8 

9419 

a  Pegasi 
a  Arietis 

E. 

66  53  47 

9519 

65  12  50 

9519 

63  32    3 

9599 

61  51  30 

9549 

E. 

108  49  16 

9147 

106  59  29 

9136 

105    9  25 

9196 

103  19    6 

9117 

31 

Spica 

W. 

100    6  29 

1999 

102    0  16 

1990 

103  54    6 

1989 

105  47  57 

1999 

Antares 

W. 

54  12    9 

1996 

56    5  49 

1993 

57  59  35 

1990 

59  53  25 

1966 

a  Pegasi 
a  Arietis 

E. 

53  34  26 

9653 

51  56  43 

9688 

50  19  47 

9799 

48  43  45 

9775 

E. 

94    4  37 

9086 

92  13  20 

9086 

90  21  59 

9085 

88  30  36 

9964 

XVIIL 
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GKEENWIOH  MEAtf  TIME. 

LUNAR  DISTANCES, 

E. 

o  a 

24 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 
of 
Diff. 

XVh- 

P.L. 

of 

Diff. 

xvhp». 

P.L. 

of 
Diff. 

XXP». 

P.L. 

of 

Diff 

Sun 

W. 

88  38  57 

3000 

o         /       // 

90    7  55 

3043 

O           1         it 

91  37  14 

3096 

O          /        // 

93    6  55 

3008 

Regulus 

W. 

62  20  48 

9739 

63  56  45 

9716 

65  33    3 

9700 

67    9  43 

9683 

Venus 

w. 

50    5     1 

3146 

51  32  15 

3198 

52  59  50 

3110 

54  27  48 

3091 

Autare8 

E. 

38  34  50 

9770 

36  59  55 

9768 

35  24  45 

9757 

33  49  21 

9747 

a  Aquilie 

E. 

87  39  48 

3453 

86  18  31 

3430 

84  56  59 

3496 

83  35  12 

3415 

Jupiter 

E. 

97  23  10 

9681 

95  46    4 

9665 

94    8  36 

9649 

92  30  47 

9639 

25 

Sun 

W. 

100  40  53 

9016 

102  12  51 

9808 

103  45  12 

9679 

105  17  58 

9850 

Regulus 

W. 

75  18  46 

9596 

76  57  46 

9578 

78  37  11 

9560 

80  17    0 

9549 

Venus 

W. 

61  53  23 

9996 

63  23  41 

9976 

64  54  25 

9956 

66  25  33 

9936 

An  tares 

E. 

25  49  30 

9719 

24  13  15 

9719 

22  37    0 

9719 

21     0  46 

9719 

a  Aquilie 

E. 

76  43  24 

3371 

75  20  34 

3365 

73  57  37 

3361 

72  34  36 

3358 

Jupiter 

E. 

84  16    2 

9548 

82  35  55 

9530 

80  55  23 

9519 

79  14  27 

9494 

26 

Sun 

W. 

113    8    4 

9769 

1 14  43  22 

9743 

116  19    5 

9799 

117  55  15 

9704 

Regulus 

W. 

88  42  28 

9450 

90  24  51 

9439 

92    7  41 

9414 

93  50  57 

93ft5 

Venus 

W. 

74    7  37 

9835 

75  41  20 

9815 

77  15  30 

9795 

78  50    6 

9774 

Spicn 

W. 

34  58  32 

9593 

36  39  13 

9408 

38  20  29 

9473 

40    2  20 

9450 

a  AquilsB 

E. 

65  39  15 

3360 

64  16  23 

3379 

62  53  42 

3390 

61  31  13 

3405 

Jupiter 

E. 

70  43  26 

9403 

68  59  56 

9385 

67  16    1 

9367 

65  31  39 

9349 

27 

Hun 

W. 

126    2  29 

9608 

127  41  13 

9500 

129  20  22 

9579 

130  59  56 

9554 

Regulus 

W. 

102  33  51 

9304 

104  19  44 

9986 

106    6    4 

9970 

107  52  48 

9959 

Venus 

W. 

86  49  44 

9673 

88  27    0 

9654 

90    4  40 

9635 

91  42  47 

9617 

Spica 

W. 

48  39  36 

9341 

50  24  36 

9391 

52  10    5 

9309 

53  56    2 

9989 

<z  Aquilie 

E  . 

54  44  24 

3536 

53  24  40 

3578 

52    5  42 

3696 

50  47  36 

3689 

Jupiter 

E. 

56  43  17 

9960 

54  56  19 

9943 

53    8  55 

9996 

51  21     5 

9909 

i 

Fomalhaut 

E. 

82  25  39 

9473 

80  43  48 

9458 

79     1  35 

9443 

77-19    0 

9498 

J 

a  Pegasi 

E. 

100    4  26 

9716 

98  28    8 

9605 

96  51  21 

9674 

95  14    6 

9654 

28 

Venus 

W. 

99  59  38 

9598 

101  40  12 

9519 

103  21     9 

9495 

105    2  29 

9480 

Spica 

W. 

62  52  46 

9199 

64  41  25 

9176 

66  30  28 

9160 

68  19  56 

9145 

:       |  Jupiter 

E. 

42  15  51 

9131 

40  25  39 

9117 

38  35    5 

9]  03 

36  44  10 

9089 

1        J  Fomalhaut 

E. 

68  41   14 

9365 

66  56  49 

9356 

65  12  12 

9348 

63  27  22 

9341 

!  a  Pegasi 

E. 

87    1  39 

9579 

85  22    4 

9550 

83  42  12 

9546 

82    2    2 

9536 

29 

Spica 

W. 

77  32  43 

9078 

79  24  16 

9067 

81   16    6 

9056 

83    8  13 

9046 

i 

Antares 

W. 

31  45  45 

9198 

33  36    2 

9109 

35  26  47 

9003 

37  17  57 

9077 

I 

Jupiter 

E. 

27  25    2 

9041 

25  32  29 

9039 

23  39  44 

9094 

21  46  46 

9019 

! 

Fomalhaut 

E. 

54  41  21 

9398 

52  56    2 

9331 

51  10  49 

9337 

49  25  44 

9345 

a  Pegasi 

E. 

73  38  15 

9504 

71  57    8 

9503 

70  15  59 

9504 

68  34  51 

9507 

1  30 

Ppica 

W. 

92  32  17 

9008 

94  25  39 

9003 

96  19    9 

1908 

98  12  46 

1994 

Antares 

W. 

46  38  59 

9090 

48  32    0 

9014 

50  25  13 

9007 

52  18  37 

9001 

Fomalhaut 

E. 

40  44  51 

9441 

39    2  13 

9475 

37  20  25 

9517 

35  39  36 

9568 

a  Pegasi 
a  Arietiv 

E. 

60  11   13 

9556 

58  31  18 

9575 

56  51  49 

9597 

55  12  50 

9693 

E. 

101  28  33 

9109 

99  37  48 

9103 

97  46  53 

9007 

95  55  49 

9099 

31 

Spica 

W. 

107  41  48 

1990 

109  35  38 

1909 

III  29  25 

1994 

113  23    8 

1998 

Antares 

W. 

61  47  18 

1987 

63  41   12 

1987 

65  35    6 

1988 

67  28  59 

1900 

a  Pegasi 

E. 

47    8  43 

9898 

45  34  51 

9887 

44    2  15 

9955 

42  31     6 

3033 

a  Arietis 

E. 

86  39  12 

9085 

84  47  50 

9066 

82  56  30 

9089 

8)     5  14 

9004 

,' — 
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AT  GREENWICH  APPARENT  NOON. 

i 

1 

4 

1 

• 

THE  SUN'S 

Sidereal 
Time  of 
8emi. 
diameter 
Patting 
Meridian. 

Kqoatlon  of 

Time, 

to  be 

Added  to 

DbTfbr 
lHoar. 

Apparent 
Right  Aaoonsion. 

Din*,  for 
1  Hoar. 

Apparent 
Declination. 

Diff.  for 
lHour. 

Semi, 
diameter. 

Subtracted 

from 
Apparent 

Time. 

Frid. 

Sat. 
SUN. 

1 
2 
3 

h     m     "  a 

8  46  16.74 
8  50    9.28 
8  54     1.22 

n 

9.702 
9.677 
9.652 

N.17°58  57.5 
17  43  39.1 
17  28     3.4 

-37.90 
38.63 
39.34 

15  48.08 
15  48.21 
15  48.34 

66*64 
66  55 
66.46 

m        a 

6     4.78 
6     0.78 
5  56.18 

• 

0.154 
0.179 
0.204 

Mon. 
Tues. 
Wed. 

4 
5 
6 

8  57  52.57 

9  1  43.33 
9     5  33.51 

9.628 
9.604 
9.580 

17  12  10.6 
16  56     1.1 
16  39  35.2 

-40.05 
40.74 
41.42 

15  48.47 
15  48.60 
15  48.74 

66.37 
66.29 
66.20 

5  50.98 
5  45.21 

5  38.85 

0.288 
0.252 
0.276 

Thur. 

Frid. 

Sat. 

7 
6 
9 

9    9  23.12 
9  13  12.15 
9  17    0.62 

9.555 
9.531 
9.508 

16  22  53.0 
16     5  55.0 
15  48  41.3 

-42.09 
42.75 
43.39 

15  48.98 
15  49.03 
15  49.18 

66.12 
66.03 
65.95 

5  31.91 
5  24.40 
5  16.34 

0.300 
0.324 

0.347  1 

/ 

SUN. 

Mon. 

Tues. 

10 
11 
12 

9  20  48.53 
9  24  35.88 
9  28  22.68 

9.485 
9.462 
9.439 

15  31   12.4 
15  13  28.4 
14  55  29.8 

-44.02 
44.64 
45.25 

15  49.34 
15  49.50 
15  49.66 

65.86 
65.77 
65.69 

5    7.72 
4  58.54 
4  48.81 

I 
0.370  1 
0.393 
0.416 

Wed. 
Thur. 
Frid. 

13 
14 
15 

9  32    8.94 
9  35  54.66 
9  39  39.84 

9.416 
9.394 
9.372 

14  37  16.8 
14  18  49.7 
14     0    8.9 

-45.84 
46.42 
46.98 

15  49.83 
15  50.00 
15  50.17 

65.61 
65.53 
65.45 

4  38.54 
4  27.74 
4  16.40 

0.439 
0.461 

0.483 

Sat. 

SUN. 

Mon. 

16 

17 
18 

9  43  24.49 
9  47    8.62 
9  50  52.23 

9.350 
9.328 
9.307 

13  41  14.7 
13  22    7.4 
13    2  47.4 

-47.54 
48.07 
48.59 

15  50.35 
15  50.54 
15  50.73 

65.38 
65.30 
65.23 

4    4.53 
3  52.13 
3  39.22 

0.505 
0.527 
0.548 

Tues. 
Wed. 
Tliur. 

19 
20 
21 

9  54  35.34 

9  58  17.94 

10    2     0.05 

9.286 
9.265 
9.245 

12  43  14.9 
12  23  30.4 
12     3  34.1 

-49.10 
49.59 
50.07 

15  50.93 
15  51.13 
15  51.33 

65.16 
65.09 
65.02 

3  25.81 
3  11.90 
2  57.50 

0.569 
0.590 
0.610  : 

Frid. 

Sat. 
SUN. 

22 
23 
24 

10    5  41.68 
10    9  22.85 
10  13    3.57 

9.225 
9.206 
9.187 

11  43  26.5 
11  23    7.9 
11     2  38.5 

-50.54 
51.00 
51.44 

15  51.54 
15  51.75 
15  51.96 

64.96 
64.89 
64.83 

2  42.62 
2  27.27 
2  11.48 

0.629 
0.648 
0.667 

Mon. 
Tues. 
Wed. 

25 
26 

27 

10  16  43.85 
10  20  23.71 
10  24    3.17 

9.168 
9.152 
9.136 

10  41  58.6 
10  21     8.7 
10    0    9.0 

-51.87 
52.28 
52.68 

15  52.17 
15  52.39 
15  52.61 

64.77 
64.71 
64.65 

1  55.25 
1  38.60 
1  21.55 

0.685 
0.708 
0.718 

Thur. 
Frid. 
Sat. 
SUN 

Mon. 

28 
29 
30 
31 

32 

10  27  42.24 
10  31  20.94 
10  34  59.30 
10  38  37.33 

10  42  15.05 

9.120 
9.105 
9.091 
9.078 

9.066 

9  38  59.9 
9  17  41.5 
8  56  14.4 
8  34  38.7 

N.  8  12  54.8 

-53.07 
53.45 
53.81 
54.16 

-54.50 

15  52.83 
15  53.05 
15  53.28 
15  53.50 

15  53.73 

64.60 
64.55 
64.50 
64.45 

64.40 

1     4.11 
0  46.31 
0  28.17 
0    9.70 

0.734 
0.749 
0.763 
0.776 

0.788 

0    9.08 

Note.— The 

mean  time  of  eemidiameter  \ 

tasting  may  be  found  by  sab 

traoting  0M8  from  the  i 

lidereal  time. 

The 

sign  —  prefixed  to  the  hour 

ly  ohange  of  deolination  indi 

oates  that  north  deolini 

ittone  are  deon 

Baafaig. 

II. 
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AT  GREENWICH  MEAN  NOON. 

1 

1 

THE  SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

8idereal 
Time, 

• 

* 

I 

1 

Apparent 
Right  Ascension. 

Dill  for 
lHour. 

Apparent 
Declination. 

Diftfor 
1  Hoar. 

from 

DUT.  for 
1  Hour. 

or 

Bight  Ascension 

of 

Mean  Sun. 

Added  to 
Kean  Time. 

Frid. 

1 

h     m       s 

8  46  15.76 

• 
9.702 

N.  17°  59     \A 

-37.90 

m       s 

6    4.80 

8 

0.154 

h     m       s 

8  40  10.96 

Sat. 

2 

8  50    8.31 

9.677 

17  43  43.0 

38.63 

6    0.79 

0.179 

8  44    7.52 

SUN. 

3 

8  54    0.27 

9.652 

17  28    7.3 

39.34 

5  56.19 

0.204 

8  48    4.07 

Mod. 

4 

8  57  51.63 

9.628 

17  12  14.5 

-40.05 

5  51.00 

0.228 

8  52    0.63 

iTues. 

5 

9     1  42.41 

9.604 

16  56     5.0 

40.74 

5  45.23 

0.252 

8  55  57.18 

Wed. 

6 

9    5  32.61 

9.580 

16  39  39.1 

41.42 

5  38.87 

0.276 

8  59  53.74 

Thur. 

7 

9    9  22.24 

9.556 

16  22  56.9 

-42.09 

5  31.93 

0.300 

9     3  50.30 

Frid. 

8 

9  13  11.29 

9.532 

16    5  58.8 

42.75 

5  24.43 

0.324 

9    7  46.86 

Sat 

9 

9  16  59.78 

9.509 

15  48  45.1 

43.39 

5  16.37 

0.347 

9  11  43.41 

SUN. 

10 

9  20  47.71 

9.486 

15  31  16.1 

-44.02 

5     7.75 

0.370 

9  15  39.97 

Mod. 

11 

9  24  35.09 

9.463 

15  13  32.1 

44.64 

4  58.57 

0.393 

9  19  36.52 

Tues. 

12 

9  28  21.92 

9.440 

14  55  33.4 

45.25 

.4  48.84 

0.416 

9  23  33.08 

Wed. 

13 

9  32    8.21 

9.417 

14  37  20.3 

-45.84 

4  38.57 

0.439 

9  27  29.63 

Thur. 

14 

9  35  53.96 

9.395 

14  18  53.1 

46.42 

4  27.77 

0.461 

9  31  26.19 

Frid. 

15 

9  39  39.17 

9.373 

14    0  12.2 

46.98 

4  16.43 

0.483 

9  35  22.74 

Sat. 

16 

9  43  23.85 

9.351 

13  41   17.9 

-47.54 

4    4.56 

0.505 

9  39  19.30 

SUN. 

17 

9  47    8.01 

9.329 

13  22  10.5 

48.08 

3  52.16 

0.527 

9  43  15.85 

Mod. 

18 

9  50  51.66 

9.308 

13    2  50.3 

48.60 

3  39.25 

0.548 

9  47  12.41 

Tues. 

19 

9  54  34.80 

9.287 

12  43  17.7 

-49.11 

3  25.84 

0.569 

9  51     8  96 

Wed. 

20 

9  58  17.44 

9.266 

12  23  33.0 

49.60 

3  11.93 

0.590 

9  55     5.51 

Thur. 

21 

10     1  5959 

9.246 

12    3  36.6 

50.08 

2  57.53 

0.610 

9  59    2.06 

Frid. 

22 

10    5  41.26 

9.227 

11  43  28.8 

-50.55 

2  42.65 

0.629 

10    2  58.62 

Sat 

23 

10    9  22.47 

9.208 

11  23  10.0 

51.01 

2  27.30 

0.648 

10    6  55.17 

SUN. 

24 

10  13     3.23 

9.189 

11     2  40.4 

51.45 

2  11.50 

0.667 

10  10  51.73 

Mod. 

25 

10  16  43.56 

9.171 

10  42    0.3 

-51.88 

1  55.27 

0.685 

10  14  48.28 

Tues. 

26 

10  20  23.46 

9.154 

10  21   10.2 

52.29 

1  38.62 

0.702 

10  18  44.84 

Wed. 

27 

10  24    2.96 

9.138 

10    0  10.3 

52.69 

1  21.57 

0.718 

10  22  41.39 

i 

Thur. 

28 

10  27  42.07 

9.122 

9  39    0.9 

-53.08 

1     4.12 

0.734 

10  26  37.95  ! 

Frid. 

29 

10  31  20.82 

9.107 

9  17  42.3 

53.46 

0  46.32 

0.749 

10  30  34.50  | 

Sat 

30 

10  34  59.22 

9.093 

8  56  14.9 

53.82 

0  28.17 

0.763 

10  34  31.05 

\SUN. 
I  Mon. 

31 
32 

10  38  37.30 
10  42  15.07 

9.080 
9.068 

8  34  38.9 
N.    8  12  54.7 

54.17 
-54.51 

0    9.70 

0.776 
0.788 

10  38  27.60 
10  42  24.16 

0    9.08 

NOW.- 

— 

-Thei 
The 
axed 

lemidlameter  for  me 
rign  —  prefixed  to  tl 
eoreaamg. 

an  noon  n 
ic  hourly 

iay  be  assumed  the  same  as  thi 
Dhange  of  declination  indicates 

it  for  apparent  n 
that  north  deoli 

loob. 
nations 

DhT.  for  1  hour, 
+  9«.8565 
(Table  III.) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

• 

4 

1 

o 

J 

1 

Logarithm 

of  the 

Badlne  Vector 

Mean  Tine 

TRUE  LONGITUDE. 

S 
J 

* 
* 

DULfor 
lHoor. 

LATITUDE. 

of  the 
Earth. 

DULfor 
lHoor. 

of 
Sidereal  Noon. 

(3 

3  - 

X 

V 

l 

213 

Q           1          II 

129    8    3.2 

7  49.7 

143.52 

—  0*48 

0.0063304 

-24.1 

h      m      • 

15  17  18.34 

2 

214 

130    5  28.2 

5  14.5 

143.56 

0.54 

0.0062720 

24.6 

15  13  22.43 

3 

215 

131    2  54.1 

2  40.3 

143.60 

0.57 

0.0062125 

25.1 

15    9  26.52 

4 

216 

132    0  21.1 

0    7.1 

143.65 

-  0.58 

0.0061517 

-25.6 

15    5  30.61 

5 

217 

132  57  49.4 

57  35.2 

143.70 

0.56 

0.0060895 

26.2 

15     1  34.70 

6 

218 

133  55  19.0 

55    4.7 

143.75 

0.50 

0.0060259 

26.8 

14  57  38.79 

7 

219 

134  52  49.9 

52  35.5 

143.81 

-0.42 

0.0059608 

-27.4 

14  53  42.89 

8 

220 

135  50  22.2 

50    7.7 

143.87 

0.31 

0.0058941 

28.1 

14  49  46.98 

9 

221 

136  47  55.8 

47  41.1 

143.02 

0.19 

0.0058257 

28.9 

14  45  51.07 

10 

222 

137  45  30.8 

45  15.9 

143.98 

-0.06 

0.0057554 

-29.7 

14  41  55.16 

11 

223 

138  43    7.3 

42  52.3 

144.04 

+  0.07 

0.0056831 

30.5 

14  37  59.24 

12 

224 

139  40  45.2 

40  30.1 

144.10 

0.19 

0.0056087 

31.4 

14  34    3.33 

13 

225 

140  38  24.5 

38    9.3 

144.16 

+  0.31 

0.0055323 

-32.3 

14  30    7.42 

14 

226 

141  36     5.2 

35  49.8 

144.23 

0.41 

0.0054538 

33.2 

14  26  11.51 

15 

227 

142  33  47.2 

33  31.7 

144.29 

0.48 

0.0053731 

34.1 

14  22  15.60 

16 

228 

143  31  30.6 

31  15.0 

144.34 

+  0.52 

0.0052902 

-35.0 

14  18  19.69 

17 

229 

144  29  15.3 

28  59.6 

144.39 

0.54 

0.0052051 

35.9 

14  14  23.78 

18 

230 

145  27     1.2 

26  45.4 

144.44 

0.52 

0.0051180 

36.7 

14  10  27.88 

19 

231 

146  24  48.2 

24  32.3 

144.49 

+  0.47 

0.0050289 

-37.5 

14    6  31.98 

20 

232 

147  22  36.5 

22  20.4 

144.54 

0.40 

0.0049379 

38.3 

14    2  36.07 

21 

233 

148  20  26.0 

20    9.8 

144.59 

0.30 

0.0048451 

39.0 

13  58  40.16 

22 

234 

149  18  16.7 

18    0.4 

144.64 

+  0.19 

0.0047507 

-39.6 

13  54  44.25 

23 

235 

150  16    8.6 

15  52.2 

144.69 

+  0.06 

0.0046549 

40.2 

13  50  48.34 

24 

236 

151  14     17 

13  45.1 

144.74 

-0.08 

0.0045578 

40.7 

13  46  52.43 

25 

237 

152  11  56.0 

11  39.3 

144.79 

-0.21 

0.0044594 

-41.8 

13  42  56.52 

26 

238 

153    9  51.6 

9  34.8 

144.85 

0.33 

0.0043600 

41.6 

13  39    0.62 

27 

239 

154    7  48.6 

7  31.7 

144.90 

0.44 

0.0042598 

41.9 

13  35    4.72 

28 

240 

155     5  47.0 

5  30.0 

144.96 

-0.54 

0.0041588 

-42.2 

13  31    8.81 

29 

241 

156    3  46.9 

3  29.7 

145.02 

0.61 

0.0040571 

42.5 

13  27  12.90 

30 

242 

157     1  48.4 

1  31.1 

145.09 

0.65 

0.0039548 

42.8 

13  23  16.99 

31 

243 

157  59  51.5 

59  34.1 

145.16 

0.66 

0.0038518 

43.0 

13  19  21.06 

32 

244 

158  57  56.3 

57  38.8 

145.24 

-0.64 

0.0037483 

-43.9 

13  15  25.17 

Nan.— The 
the 

numbers  in  oolumn 
mean  equinox  of  Ja 

A  OOITMpOfM 

unary  0*.©. 

ttofhetn 

i©  equinox  of  1 

•he  date;  in  oolu 

nnV.to 

DUE,  fori  Hoar, 
—  9>.8S96. 
(Table  IX) 
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GREENWICH  MEAN  TIME. 

4 

THE  MOON'S 

1 

• 

SEMIDIAMBTER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
lHoar. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

I 
2 
3 

16  453 
16  39.7 
16  29.6 

16  43X) 

16  35.1 
16  23.3 

6l'  22!4 
61     2.2 
60  25.2 

n 
-0.45 

1.22 

1.8* 

6l'  14.6 
60  45.5 
60     1.9 

-0.85 
1.55 
2.04 

h       ni 

13  18.3 

14  15.1 

15  7.8 

m 

2.46 
2.28 
2.13 

d 

15.5 
16.5 
17.5 

4 
5 
6 

16  16.3 
16     1.3 
15  46.0 

16    8.9 
15  53.6 
15  38.5 

59  36.4 
58  41.2 
57  44.9 

-2.20 
2.35 
2.30 

59    9.2 
58  12.9 
57  17.7 

-2.30 
2.35 
2.22 

15  57.5 

16  45.5 

17  32.8 

2.03 
1.99 
1.97 

18.5 
19.5 
20.5 

7 
8 
9 

15  31.4 
15  16.5 
15    7.5 

15  24.7 
15  12.7 
15    2.8 

56  51.6 
56    4.0 
55  23.7 

-2.1*2 
1.84 
1.52 

56  26.9 
55  42.9 
55    6.5 

-1.99 
1.68 
1.35 

18  20.3 

19  8.4 
19  57.4 

1.99 
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20 

2  40  41.32 

9.0791 

12    5  45.4 

194(8 

20 

4  21  21.89 

9.1392 

20    6  55.1 

7.767    I 

21 

2  42  45.66 

94796 

12  17  45.5 

11.965 

21 

4  23  29.87 

9.1338 

20  14  38.0 

7463 

22 

2  44  50.03 

94731 

12  29  41.2 

11.893 

22 

4  25  37.95 

9.1354 

20  22  14.7 

7459 

23 

2  46  54.43 

9.0737 

12  41  32.5 

11417 

23 

4  27  46.12 

9.1370 

20  29  45.1 

7.455    ! 

24 

2  48  58.87 

94743 

N.12  53  19.3 

11.749 

24 

4  29  54.39 

8.1387 

N.20  37    9.3 

7451    | 
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VII. 


■ 

GREENWICH 

MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION, 

Hour. 

High t  A bc rn s i »»ti , 

Difffor 
1  Minute. 

0Golip*tioD, 

Dlff.  for 
1  Minute 

Hoar. 

Righ  t  A  ■->  ■  • « ■  i  j  .-  i  ■  >  i  i . 

Diff  for 
1  Minute. 

Beollantioti. 

I    :■•  LIT 
1  Minute. 

SATURDAY  9. 

MONDAY  It 

0 

U     ni       n 

4  29  54.39 

1 

9.1387 

N.20  37    9.3 

7J51 

0 

h     ra      t 
6  14    3.86 

■ 
9.1891 

N.24  21  43.6 

1.893 

I 

4  32    2.76 

9.1403 

20  44  27.2 

7.945 

1 

6  16  15.2) 

9.1899 

24  23  33.6 

1.774  1 

2 

4  34  11.22 

9.1418 

20  51  38.7 

7.139 

2 

6  18  26.56 

9.1893 

24  25  16.5 

1.656 

3 

4  36  19.78 

9.1434 

20  58  43.9 

7.033 

3 

6  20  37.92 

9.1893 

24  26  52.3 

1.537 

4 

4  38  28.43 

9.1450 

21     5  42.7 

6.996 

4 

6  22  49.28 

9.1893 

24  28  20.9 

I.4i6 

5 

4  40  37.18 

9.1467 

21   12  35.1 

6.819 

5 

6  25    0.63 

9.1899 

24  29  42.4 

1.299 

6 

4  42  46.03 

9.1483 

21  19  21.0 

6.719 

6 

6  27  11.98 

9.1891 

24  30  56.8 

1.180  ] 

7 

4  44  54.97 

9.1408 

21  26    0.5 

6.604 

7 

6  29  23.32 

9.1888 

24  32     4.0 

1.060 

8 

4  47    4.00 

9.1513 

21  32  33.5 

6.495 

8 

6  31  34.64 

9.1885 

24  33     4.0 

0.941  | 

9 

4  49  13.13 

9.1590 

21  38  59.9 

6.386 

9 

6  33  45.94 

9.1889 

24  33  56.9 

0.899 

10 

4  51  22.35 

9.1543 

21  45  19.8 

6.977 

10 

6  &5  57.22 

9.1878 

24  34  4J.6 

0.703  [ 

11 

4  53  31.65 

9.1557 

21  51  33.1 

6.167 

11 

6  38    8.48 

9.1874 

24  35  21.2 

°-5H  i 

12 

4  55  41.04 

9.1579 

21  57  39.9 

6.057 

12 

6  40  19.71 

9.1869 

24  35  52.7 

0.465  1 

13 

4  57  50.52 

9.1587 

22    3  40.0 

5.947 

13 

6  42  30.91 

9.1864 

24  36  17.0 

0.346 

14 

5    0    0.08 

9.1001 

22    9  33.5 

5.836 

14 

6  44  42.08 

9.  If 59 

24  36  34.2 

0.997  J 

15 

5    2    9.73 

9.1615 

22  15  20.3 

5.794 

15 

6  46  53.22 

9.1853 

24  36  44.3 

4-  0.108  j 

16 

5    4  19.46 

9.1699 

22  21     0.4 

5.613 

16 

6  49    4.32 

9.1847 

24  36  47.2 

-  0.011 

17 

5    6  29.28 

9.1643 

22  26  33.8 

5.501 

17 

6  51   15.38 

9.1639 

24  36  43.0 

0.199 

18 

5    8  39.18 

9.1656 

22  32    0.5 

5.388 

18 

6  53  26.39 

9.1831 

24  36  31.7 

0.948 

19 

5  10  49.16 

9.1669 

22  37  20.4 

5.976 

19 

6  55  37.35 

9.1899 

24  36  13.3 

0.366 

20 

5  12  59.21 

9.1689 

22  42  33.6 

5.163 

20 

6  57  48.26 

9.1814 

24  35  47.8 

0.483 

21 

5  15    9.34 

9.1694 

22  47  40.0 

5.050 

21 

6  59  59.12 

9.1805 

24  35  15.3 

0.601 

22 

5  17  19.54 

9.1707 

22  52  39.6 

4.936 

22 

7    2    9.92 

9.1794 

24  34  35.7 

0.719 

23 

5  19  29.82 
SC 

9.1719 

INDA1 

N.22  57  32.3 
I   10 

4.891 

23 

7    4  20.65 
TU 

9.1763 

ESDA 

N.24  33  49.0 
Y  12. 

0.637 

0 

5  21  40.17 

9.1730 

N.23    2  18.1 

4.706 

0 

7    6  31.32 

9.1773 

N.24  32  55.2 

1 
0.955 

1 

5  23  50.58 

9.1741 

23    6  57.0 

4.598 

1 

7    8  41.93 

9.1769 

24  31  54.4 

1.079 

2 

5  26    1.06 

9.1759 

23  11  29.1 

4.477 

2 

7  10  52.46 

9.1749 

24  30  46.6 

1.188 

3 

5  28  11.61 

9.1763 

23  15  54.3 

4.369 

3 

7  13    2.92 

9.1736 

24  29  31.8 

1.305    ;' 

4 

5  30  22.22 

9.1773 

23  20  12.6 

4.947 

4 

7  15  13.30 

9.1793 

24  28  10.0 

1.491  < 

5 

5  32  32.89 

9.1783 

23  24  23.9 

4.131 

5 

7  17  23.60 

9.1710 

24  26  41.2 

1.537 

6 

5  34  43.62 

9.1799 

23  28  28.3 

4.015 

6 

7  19  33.82 

9.1696 

24  25    5.5 

1.653 

7 

5  36  54.40 

9.1809 

23  32  25.7 

3.899 

7 

7  21  43.95 

9.1081 

24  23  22.8 

1.770 

8 

5  39    5.24 

9.1811 

23  36  16.1 

3.783 

8 

7  23  53.99 

9.1667 

24  21  33.1 

1.885 

9 

5  41   16.13 

9.1819 

23  39  59.6 

3.666 

9 

7  26    3.95 

9.1659 

24  19  36.5 

9401 

10 

5  43  27.07 

9.1897 

23  43  36.0 

3.548 

10 

7  28  13.81 

9.1635 

24  17  33.0 

9.116 

11 

5  45  38.05 

9.1834 

23  47    5.4 

3.431 

11 

7  30  23.57 

9.1618 

24  15  22.6 

9.930 

12 

5  47  49.08 

9.1841 

23  50  27.7 

3.313 

12 

7  32  33.23 

9.1601 

24  13    5.4 

9.344 

13 

5  50    0.15 

9.1848 

23  53  43.0 

3.196 

13 

7  34  42.79 

9.1584 

24  10  41.3 

9.458 

14 

5  52  11.26 

9.1854 

23  56  51.2 

3.078 

14 

7  36  52.24 

9.1566 

24    8  10.4 

9J79 

15 

5  54  22.40 

9.1860 

23  59  52.4 

9.961 

15 

7  39     1.58 

9.1547 

24    5  32.6 

9489 

16 

5  56  33.58 

9.1866 

24    2  46.5 

9.843 

16 

7  41   10.81 

9.1598 

24    2  4ai 

9.799  j 

17 

5  58  44.79 

9.1870 

24    5  33.5 

9.795 

17 

7  43  19.92 

9.1508 

23  59  56.8 

9J1I 

18 

6    0  56.02 

9.1874 

24     8  13.5 

9.607 

18 

7  45  28.91 

9.1488 

23  56  58.8 

3.093 

19 

6    3    7.28 

9.1878 

24  10  46.3 

9.488 

19 

7  47  37.78 

9.1468 

23  53  54.0 

3.135 

20 

6    5  18.56 

9.1889 

24  13  12.0 

9.369 

20 

7  49  46.53 

9.1448 

23  50  42.6 

3.946 

21 

6    7  29.87 

9.1886 

24  15  30.6 

9.951 

21 

7  51  55.16 

9.1497 

23  47  24.5 

3J57 

22 

6    9  41.19 

9.1888 

24  17  42.1 

9.139 

22 

7  54    3.66 

9.1406 

23  43  59.7 

3.468 

23 

6  11  52.52 

9.1889 

24  19  46.4 

9.019 

23 

7  56  12.03 

9.1384 

23  40  28.3 

3 .578  ; 

24 

6  14    3.86 

9.1891 

N.24  21  43.6 

1.893 

24 

7  58  20.26 

9.1361 

N.23  36  50.3 

3488  1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAaeension. 

DUE  for 
1  Minute. 

Declination. 

Difllfor 
1  Minute. 

Hour. 

Bight  Aaoension. 

DUE  for 
1  Minute. 

Declination. 

Diffifor 
1  Minute. 

WEE 

>NESD 

AY  13. 

FRIDAY  15. 

0 

h     m      s 
7  58  20.26 

8 

9.1361 

N.23  36  503 

3.688 

0 

h     m      a 

9  37  45.32 

1.9998 

N.18  43  21.1 

11 
&310 

1 

8    0  28.36 

8.1338 

23  33    5.7 

3.797 

1 

9  39  45.22 

1.9968 

18  35     0.1 

8.390 

2  ! 

8    2  36.32 

9.1315 

23  29  14.6 

3.9u6 

2 

9  41  44.94 

1.9938 

18  26  34.3 

8.470 

3 

8    4  44.14 

9.1399 

23  25  17.0 

4.014  ' 

3 

9  43  44.48 

1.9908 

18  18    3.7 

&549 

4 

8    6  51.82 

9.1968 

23  21  12.9 

4.139 

4 

9  45  43.84 

1.9878 

18    9  28.4 

8.638 

5 

8    8  59.36 

9.1944 

23  17    2.3 

4.330 

5 

9  47  43.02 

1.9847 

18    0  48.4 

8.706 

6 

8  11     6.75 

9.1919 

23  12  45.3 

4.337 

6 

9  49  42.01 

1.9817 

17  52    3.7 

8.783 

7 

8  13  13.99 

9.1194 

23    8  21.9 

4.443 

7 

9  51  40.83 

1.9788 

17  43  14.4 

6.859 

8 

8  15  21.08 

9.1169 

23    3  52.1 

4.549 

8 

9  53  39.47 

1.9758 

17  34  20.6 

8.934 

9 

8  17  28.02 

9.1144 

22  59  16.0 

4.655 

9 

9  55  37.93 

1.9799 

17  25  22.3 

9.009   ' 

It) 

8  19  34.81 

9.1118 

22  54  33.5 

4.760 

10 

9  57  36.22 

1.9700 

17  16  19.5 

9.084 

II 

8  21  41.44 

9.1099 

22  49  44.8 

4.864 

11 

9  59  34.£3 

1.9670 

17    7  12.2 

9.158 

12 

8  23  47.91 

9.1065 

22  44  49.8 

4.968 

12 

10    1  32.26 

1.9641 

16  58    0.5 

9.331 

13 

8  25  54.22 

9.1038 

22  39  48.6 

5.079 

13 

10    3  30.02 

1.9619 

16  48  44.5 

9.303 

14 

8  28    0.37 

9.1011 

22  34  41.2 

5.175 

14 

10    5  27.61 

1.9564 

16  39  24.2 

9.374 

15 

8  30    6.36 

S.0984 

22  29  27.6 

5.977 

15 

10    7  25.03 

1.9556 

16  29  59.6 

9.445 

16 

8  32  12.18 

9.0957 

22  24    7.9 

5.379 

16 

10    9  22.28 

1.9537 

16  20  30.8 

9.514 

17 

8  34  17.84 

9.0999 

22  18  42.1 

5.480 

17 

10  11  19.36 

1.9499 

16  10  57.9 

9.583 

18 

8  36  23.33 

9.0901 

22  13  10.3 

5.581 

18 

10  13  16.27 

1.9479 

16     1  20.9 

9.651 

10 

8  38  28.65 

3.0679 

22    7  32.4 

5.681 

19 

10  15  13.02 

1.9444 

15  51  39.8 

9.719 

20 

8  40  33.80 

90844 

22    1  48.6 

5.780 

20 

10  17    9.60 

1.9417 

15  41  54.6 

9.7*7 

21 

8  42  38.78 

9.0815 

21  55  58.8 

5.879 

21 

10  19    6.02 

1.9390 

15  32    5.4 

9.853 

22 

8  44  43.58 

9.0786 

21  50    3.1 

5.977 

22 

10  21    2.28 

J  .9363 

15  22  12.2 

9.918 

23 

8  46  4831 
THl 

9.0757 

JRSDi 

N.21  44     1.5 
lY  14. 

6.075 

23 

10  22  58.38 
SAT 

1.9336 

:urdj 

N.15  12  15.2 
lY  16. 

9.983 

0 

8  48  52.67 

9.0798 

N.21  37  54.1 

6.179 

0 

10  24  54.31 

1.9309 

N.15    2  14.3 

10.047 

] 

8  50  56.95 

9.0698 

21  31  40.9 

6.968 

1 

10  26  50.09 

1.9384 

14  52    9.6 

10.1 10   ' 

2 

8  53     1.05 

9.0669 

21  25  21.9 

6.365 

2 

10  28  45.72 

1.9358 

14  42    1.1 

10.173   I 

3 

8  55    4.98 

3.0640 

21  18  57.1 

6.461 

3 

10  30  41.19 

1.9332 

14  31  48.8 

10.336   , 

4 

8  57    8.73 

9.0610 

21  12  26.6 

6.555 

4 

10  32  36.51 

1.9907 

14  21  32.8 

10.397   i 

5 

8  59  12.30 

3.0579 

21     5  50.5 

6.648 

5 

10  34  31.68 

1.9183 

14  11  13.2 

10.357   | 

6 

9     1  15.68 

3.0549 

20  59    8.8 

6.749 

6 

10  36  26.71 

1.9159 

14    0  50.0 

10.417   j 

7 

9    3  18.88 

3.0519 

20  52  21.5 

6.835 

7 

10  38  21.59 

1.9134 

13  50  23.2 

10.476   ; 

8 

9    5  21.91 

9.0489 

20  45  28.6 

6.997 

8 

10  40  16.32 

1.9110 

13  39  52.9 

10.534    | 

9 

9    7  24.75 

9.0458 

20  38  30.2 

7.018 

9 

10  42  10.91 

1.9087 

13  29  19.2 

10.591    j 

10 

9    9  27.41 

9.0498 

20  31  26.4 

7.108 

10 

10  44    5.36 

1.9064 

13  18  42.0 

10.048   , 

11 

9  11  29.89 

3.0397 

20  24  17.2 

7.199 

11 

10  45  59.68 

1.9043 

13    8     1.4 

10.705   1 

12 

9  13  32.18 

3.0367 

20  17    2.5 

7.289 

12 

10  47  53.86 

1.9019 

12  57  17.4 

10.761 

13 

9  15  34.29 

3.0336 

20    9  42.5 

7.378 

13 

10  49  47.91 

1.8997 

12  46  30.1 

10.815  ; 

14 

9  17  36.21 

3.0305 

20    2  17.2 

7.466 

14 

10  51  41.83 

1.8975 

12  35  39.6 

10.868 

15 

9  19  37.95 

3.0374 

19  54  46.6 

7.553 

15 

10  53  35.61 

1.8953 

12  24  45.9 

10.9-21    | 

16 

9  21  39.50 

3.0343 

19  47  10.8 

7.640 

16 

10  55  29.27 

1.8939 

12  13  49.0 

10.974 

17 

9  23  40.87 

2.0213 

19  39  29.8 

7.726 

17 

10  57  22.80 

1.8919 

12    2  49.0 

11.036   : 

18 

9  25  42.06 

3.01% 

19  31  43.7 

7.811 

18 

10  59  16.21 

I.88U9 

11  51  45.9 

11.077    ; 

19 

9  27  43.06 

3.0153 

19  23  52.5 

7.896 

19 

11     1    9.50 

1.8872 

11  40  39.7 

11.127 

20 

9  29  43.88 

3.0132 

19  15  5(5.2 

7.380 

20 

11    3    2.68 

1.8853 

!     11  29  30.6 

11.177   ' 

21 

9  31  44.52 

9.0091 

19    7  54.9 

8.004 

21 

11     4  55.74 

1.8834 

I     II   18  18.5 

11.326   ; 

22 

9  33  44.97 

3.0060 

18  59  48.6 

8.147 

22 

11     6  48.68 

1.8815 

j     11     7    3.5 

11.274   | 

23 

9  35  45.24 

3.0039 

18  51  37.3 

8.999 

23 

11     8  41.52 

1.8797 

>     10  55  45.6 

11.323 

L* 

9  37  45.32 

1.9998 

N.18  43  21.1 

8.310 

24 

11  10  34.25 

!      1.8779 

N.10  44  24.8 

11.370   | 
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IX. 


GftEENWICH  MEAtf  TIME. 

THE  MOOIT8  RIGHT  A&QENSION  AND  DECLINATION. 

Hour. 

Rk'ht  Asoonsiuii 

Dlfffbr 

t  Minute, 

Di'HiniLtjiW. 

DiflT  for 
1  Minute, 

Hoar. 

Itlflht  AfrMMioQ, 

DIE  fur 

1  Minute. 

Declination. 

DULfor 
I  Minute. 

SUNDAY  17. 

TUESDAY  19. 

h     m      a 

I 

O           i          ft 

it 

1        h     ai      s 

1 

O          r         if 

„ 

0 

II    10  34.25 

J4779 

NJ0  44  24.8 

IliM 

0 

12  39  36.30 

1.8536 

EV.  0  58  34.8 

RW 

1 

11    12  26.87 

1.8763 

10  33     1.2 

11.4 15 

1 

12  41  27.48 

1.8535 

0  45  48.6 

lt.775 

2 

ii  u  um 

ijOm 

10  21  35,0 

11.459 

2 

12  43  18.72 

1.8545 

o  m    IJ 

I4.T* 

3 

11    16  11.82 

J  .9730 

JO  10    6.1 

11403 

3 

12  45  10.02 

1.8555 

0  20  14.3 

19.795 

4 

11   18    4.15 

1*8713 

9  58  34.6 

LI  .543 

4 

12  47     1.38 

1.8566 

N>  0    7  2(3,3 

J  £.1*4 

5 

11    ID  56.38 

1.0097 

9  47    0,4 

11.593 

5 

)2  48  52.81 

J. 8577 

S.  0    5  22.2 

13412 

6 

1 1  21  48.52 

J  4689 

9  35  23.6 

it.634 

6 

12  50  44.31 

i.&seo 

0  18  11.2 

,      10490 

7 

1 1  23  40.57 

J.8Q0S 

9  23  44,3 

J  1.675 

7 

12  52  35.88 

1.S603 

0  31     0,6 

12.897 

8 

J 1  25  32,54 

14654 

9  12    2.(1 

11.716 

8 

12  54  27.53 

14615 

O  43  50.4 

19433 

9 

1 1  27  24.42 

1.9040 

9    0  18.4 

11.757 

9 

12  56  19.26 

1.8698 

0  56  40.5 

19438 

JO 

11  29  16.22 

7.8697 

8  48  31.8 

J  1.796 

10 

J2  58  11.07 

1,86*1 

1    9  mn 

19443 

11 

11  3!    7.95 

1.0615 

8  36  42.9 

11.835 

11 

13    0    2.97 

1.B658 

1  22  21.0 

12*  W7 

12 

11  32  S&fiO 

T.SG03 

8  24  51.6 

11.873 

12 

13     1  54.97 

14874 

1  35  12.5 

I9jM» 

13 

M  34  51.18 

Lmm 

8  12  58.1 

11.910 

13 

13    3  47.06 

J. 8691 

J  48     3.5 

J-.Wil 

14 

II  m  4269 

J. 8500 

8     1     2,4 

11.947 

14 

J3    5  39.26 

14708 

2    0  54.6 

ia,stf 

15 

II  38  34.14 

J. 8570 

7  49    4.5 

11.983 

15 

13    7  31.56 

1.8796 

2  13  45.8 

l-.1. -.33 

16 

1 1  40  t?5.53 

1.8550 

7  37    4.4 

19.018 

16 

13    9  2&97 

1.8744 

2  26  37.0 

12*38 

17 

U  42  16.85 

14548 

7  25    2.3 

13.053 

17 

13  It   16.49 

1.8763  | 

2  39  28.1 

Ji.eul 

18 

11  44     8.11 

1.8530 

7  12  58.1 

19.087 

18 

13  13    9.13 

1.8783 

2  52  19.1 

19.849 

19 

1 1  45  59.32 

1.8531 

7    0  51.9 

19.119 

19 

13  15     1.89 

14804 

3    5  10.0 

19447 

20 

1 1  47  50.49 

1.8594 

6  48  43.8 

19.151 

20 

13  16  54.78 

14895 

3  18    0.7 

19443  1 

21 

11  49  41.61 

1.8516 

6  36  33.8 

19.163 

21 

13  18  47.79 

1.8847 

3  30  51.2 

19439  ! 

22 

11  51  32.68 

1.8508 

6  24  21.9 

19.914 

22 

13  20  40.94 

1.8870 

3  43  41.4 

19434  ! 

23 

11  53  23.71 
M( 

1.8509 

)NDA1 

N.  6  12    8.1 
(  18. 

19.945 

23 

13  22  34.23 
WEE 

14893 

>NESD 

8.  3  56  31J3 
AY  20. 

19493 

1 

0 

11  55  14.71 

1.8496 

N.  5  59  52.5 

19.974 

0 

13  24  27.66 

14917 

8.  4    9  20.8 

19492 

1 

II  57    5.67 

1.8491 

5  47  35.2 

19403 

1 

13  26  21.23 

1.8941 

4  22    9.9 

19414 

2 

11  58  56.60 

1.8487 

5  35  16.2 

19.331 

2 

13  28  14.95 

1.8967 

4  34  58.5 

19406  i 

3 

12    0  47.51 

1.8489 

5  22  55.5 

19.358 

3 

13  30    8.83 

1.8993 

4  47  46.6 

19.797 

4 

12    2  38.39 

1.8478 

5  10  33.2 

19*384 

4 

13  32    2.87 

14090 

5    0  34.1 

19.786 

5 

12    4  29.25 

1.8475 

4  58    9.4 

19.410 

5 

13  33  57.07 

1.9047 

5  13  20.9 

19.774 

6 

12    6  20.09 

J  .8473 

4  45  44.0 

19.436 

6 

13  35  51.43 

14074 

5  26    7.0 

19.763  ' 

7 

12    8  10.92 

1.8471 

4  .33  17.1 

19.460 

7 

13  37  45.96 

1.9103 

5  38  52.4 

19.751  J 

8 

12  10    1.74 

1.8469 

4  20  48.8 

19.484 

8 

13  39  40.67 

1.9133 

5  51  37.1 

19.737 

9 

12  11  52.55 

1.8468 

4    8  19.1 

19.507 

9 

13  41  35.56 

14163 

6    4  20.9 

19.792  [ 

10 

12  13  4&36 

1.8468 

3  55  48.0 

19.599 

10 

13  43  30.63 

14194 

6  17    3.8 

19.707 

11 

12  15  34.17 

1.8468 

3  43  15.6 

19451 

11 

13  45  25.89 

1.9996 

6  29  45.8 

19.691 

12 

12  17  24.«'8 

1.8469 

3  30  41.9 

19.579 

12 

13  47  21.34 

1.9958 

6  42  26.8 

19.674  1 

13 

12  19  15.80 

1.8471 

3  18    7.0 

19.599 

13 

13  49  16.98 

14991 

6  55    a7 

19457  * 

14 

12  21     6.63 

1.8473 

3    5  30.9 

19.611 

14 

13  51  12.83 

14395 

7    7  45.6 

12438  1 

15 

12  22  57.47 

1.8475 

2  52  53.7 

19499 

15 

13  53    8.88 

1.9350 

7  20  23.3 

19.618 

16 

12  24  48.33 

1.8479 

2  40  15.4 

19447 

16 

13  55    5.14 

1.9394 

7  32  59.8 

19J07 

17 

12  26  39.22 

1.8483 

2  27  36.1 

19.664 

17 

13  57     1.61 

1.9499 

7  45  35.0 

19476 

18 

12  28  30.13 

1.8487 

2  14  55.7 

19.681 

18 

13  58  58.29 

1.9466 

7  58    8.9 

19453 

19 

12  30  21.07 

1.8499 

2    2  14,3 

19.697 

19 

14    0  55.20 

14503 

8  10  41.4 

19J99 

20 

12  32  12.04 

1.8497 

1  49  32.0 

19.719 

20 

14    2  52.33 

14541 

8  23  12.4 

19404  I 

21 

12  34    3.04 

1.8504 

1  36  48.9 

19.795 

21 

14    4  49.69 

14579 

8  35  41.9 

19.479 

22 

12  35  54.08 

1.8511 

1  24    5.0 

19.738 

22 

14    6  47.28 

14618 

8  48    9.9 

19.453 

23 

12  37  45.17 

1.6518 

1   11  20.3 

19.751 

23 

14    8  45.11 

1.9658 

9    0  36,3 

19.497 

24 

12  39  36.30 

1.8596 

N.  0  58  34.8 

19.764 

24 

14  10  43.18 

14608 

8.  9  13     1.1 

12499 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascenftion. 

Dift  for 
1  Minute. 

Declination. 

Dittfor 
1  Minute. 

Hour. 

Sight  Ascension. 

Din:  for 
1  Minute. 

Declination. 

Dift  for 
1  Minute. 

THl 

7BSDJ 

LY  SI. 

SATOEDAY  28. 

b     iii      a 

« 

O          *         // 

// 

h      TO        8 

s 

o        /       /; 

a 

0 

14  10  43.18 

1.9006 

S.  9  13    1.1 

12.399 

0 

15  51   11.98 

9.2393 

S.18  15    6.3 

9.730 

1 

14  12  41.49 

1.9740 

9  25  24.2 

12.370 

1 

15  53  26.54 

2.2462 

18  24  47.5 

9.643 

2 

14  14  40.06 

1.0783 

9  37  45.5 

19.339 

2 

15  55  41.52 

2.9532 

18  34  23.5 

9.555 

3 

14  16  38.88 

1.9895 

9  50    4.9 

12.307 

3 

15  57  56.92 

2.9801 

18  43  54.1 

9.465 

4 

14   18  37.96 

1.9668 

10    2  22.4 

12.275 

4 

16    0  12.73 

2.9670 

18  53  19.3 

9.374 

5 

14  20  37.30 

1.9912 

10  14  37.9 

12.242 

5 

16    2  28.96 

2.2739 

19    2  39.0 

9.283 

6 

14  22  36.91 

1.9957 

10  26  51.4 

12.208 

6 

16    4  45.60 

9.2809 

19  11  53.2 

9.189 

7 

14  24  36.79 

2.0009 

10  39    2.8 

12.173 

7 

16    7    2.67 

9.9880 

19  21     1.7 

9.093 

8 

14  26  36.94 

9.0048 

10  51   12.1 

19.137 

8 

16    9  20.16 

2.9950 

19  30    4.4 

8.996 

9 

14  28  37.37 

9.0096 

11     3  19.2 

12.099 

9 

16  11  38.07 

2.3021 

19  39     1.2 

8.897 

10 

14  30  38.09 

9.0143 

II   15  24.0 

12.061 

10 

16  13  56.41 

2.3092 

19  47  52.1 

8.798 

11 

14  32  39.09 

9.0191 

1 1  27  26.5 

12.022 

11 

16  16  15.17 

2.3163 

19  56  37.0 

8.697 

12 

14  34  40.38 

9.0940 

11  39  26.6 

11.981 

12 

16  18  34.36 

2.3234 

20    5  15.7 

8.594 

13 

14  36  41.97 

9.0990 

11  51  24.2 

11.939 

13 

16  20  53.98 

2.3305 

20  13  48.2 

8.490 

14 

14  38  43.86 

9.0339 

12    3  19.3 

11.897 

14 

16  23  14.02 

2.3376 

20  22  14.5 

80)85 

15 

14  40  46.04 

9.0389 

12  15  11.8 

11.853 

15 

16  25  34.49 

2J447 

20  30  34.4 

8.978 

16 

14  42  48.53 

9.0441 

12  27     1.7 

11.808 

16 

16  27  55.39 

2J3519 

20  38  47.8 

8.169 

17 

14  44  51.34 

9.0494 

12  38  48.8 

11.762 

17 

16  30  16.72 

9.3591 

20  46  54.7 

8.059 

18 

14  46  54.46 

9.0547 

12  50  33.1 

11.715 

18 

16  32  38.48 

2.3662 

20  54  54.9 

7.947 

19 

14  4b  57.90 

9.0600 

13    2  14.6 

11.667 

19 

16  35    0.67 

2.3733 

21     2  48.4 

7.834 

20 

14  51     1.66 

9.0664 

13  13  53.1 

11.617 

20 

16  37  23.28 

2.3804 

21  10  35.0 

7.719 

21 

14  53    5.75 

9.0709 

13  25  28.6 

11.567 

21 

16  39  46.-32 

2.3876 

21   18  14.7 

7.603 

22 

14  55  10.17 

9.0764 

13  37     1.1 

11.515 

22 

16  42    9.79 

2.3947 

21  25  47.4 

7.486 

23 

14  57  14.92 
Fl 

9.0819 

[ilDA\ 

S.  13  48  30.4 
22. 

11.462 

23 

16  44  33.68 
SI 

2.4017 

JNDA1 

S.21  33  13.0 
I  24. 

7.3o7 

0 

14  59  20.00 

9.0876 

S.13  59  56.5 

11.407 

0 

16  46  58.00 

2.4088 

8.21  40  31.4 

7.246 

1 

15     1  25.43 

9.0933 

14  11   19.3 

11.352 

1 

16  49  22.74 

2.4158 

21  47  42.5 

7.194 

2 

15    3  31.20 

9.0991 

14  22  38.8 

11.396 

2 

16  51  47.90 

2.4229 

21  54  46.3 

7.001 

3 

15    5  37.32 

9.1049 

14  33  54.8 

11.238 

3 

16  54  13.49 

2.4300 

22    1  42.6 

6.875 

4 

15    7  43.79 

2.1106 

14  45    7.3 

11.179 

4 

16  56  39.50 

2.4369 

22    8  31.3 

6.748 

5 

15    9  50.62 

9.1167 

14  56  16.3 

11.120 

5 

16  59    bM 

9.4438 

22  15  12.4 

6.621 

6 

15  II  57.80 

9.1997 

15    7  21.7 

11.058 

6 

17     1  32.76 

2.4507 

22  21  45.8 

6.492 

7 

15  14    555 

2.1988 

15  18  23.3 

10.995 

7 

17    4    0.01 

2.4576 

22  28  11.4 

6.361 

8 

15  16  13.26 

9.1349 

15  29  21.1 

10.933 

8 

17    6  27.67 

2.4645 

22  34  29.1 

6.228 

9 

15  18  21.54 

2.1411 

15  40  15.1 

10.866 

9 

17    8  55.75 

2.4713 

22  40  38.8 

6.094 

10 

15  2030.19 

9.1474 

15  51     5.1 

10.799 

10 

17  11  24.23 

2.4780 

22  46  40.4 

5.958 

11 

15  22  39.22 

9.1537 

16     1  51.0 

10.739 

11 

17  13  53.11 

2.4847 

22  52  33.8 

5.822 

12 

15  24  48.63 

9.1600 

16  12  32.9 

10.663 

12 

17  16  22.39 

2.4913 

22  58  19.0 

5.684 

13 

15  26  58.42 

2.1663 

16  23  10.6 

10.592 

13 

17   18  52.07 

2.4979 

23    3  55.9 

5.544 

14 

15  29    8.51) 

2.1727 

16  33  44.0 

10.521 

14 

17  21  22.14 

9.5045 

23    9  24.3 

5.402 

15 

15  31   19.14 

2.1791 

16  44  13.1 

10.447 

15 

17  23  52.61 

9.5110 

23  14  44.2 

5.260 

16 

15  33  30.08 

2.1856 

16  54  37.7 

10.373 

16 

17  26  23.46 

2.5173 

23  19  55.5 

5.116 

17 

15  35  41.42 

2.1922 

17    4  57.9 

10.298 

17 

17  28  54.69 

2.5237 

23  24  58.1 

4.971 

18 

15  37  53.15 

2.1988 

17  15  13.5 

10.222 

18 

17  31  26.30 

2.5300 

23  29  52.0 

4.825 

19 

15  40    5.28 

9.9055 

17  25  24.5 

10.143 

19 

17  33  58.29 

2.5362 

23  34  37.1 

4.677 

20 

15  42  17.81 

2.2199 

17  35  30.7 

10.062 

20 

17  36  30.64 

2.5423 

23  39  13.2 

4 .507 

21 

15  44  30.74 

3.2189 

17  45  32.0 

9.981 

21 

17  39    3.36 

2.5483 

23  43  40.3 

4.377 

22 

15  46  44.08 

3.2257 

17  55  28.4 

9.899 

22 

17  41  36.44 

2.5543 

23  47  58.4 

4.225 

23 

15  48  57.83 

2,2325 

18    5  19.9 

9.816 

23 

17  44    9.88 

2.5602 

23  52    7.3 

4.071 

24 

15  51   11.98 

2.2393 

S.18  15    6.3 

9.730 

24 

17  46  43.67 

2.5660 

S.23  56    6.9 

3.916' 

i 

- 

-   — 

_  —   _  _   _ 

—   - 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlghtAsoeiMJon. 

Difffor 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

Sour. 

Right  Asoenrton. 

DUE  for 
1  Minute. 

Declination. 

Dili:  for 
Hflnnfte. 

MOOT) AY  26. 

WEDNESDAY  27. 

0 

b     m      1 

17  46  43.67 

s 
94660 

S.23  56    6.9 

3.010 

0 

h     m      s 
19  54  17.46 

a 
9.6046 

S.23  48  14.3 

4.447 

1 

17  49  17.80 

8.5717 

23  59  57.2 

3.761 

1 

19  56  59.11 

94937 

23  43  42.1 

4486 

2 

17  51  5237 

84773 

24    3  38.2 

3.604 

2 

19  59  40.70 

94995 

23  38  59.2 

4404 

3 

17  54  27.08 

94698 

24    7    9.7 

3.446 

3 

20    2  22.21 

9.6919 

23  34    5.6 

4483 

4 

17  57    2.21 

94689 

24  10  31.7 

3.987 

4 

20    5    3.64 

9.6698 

23  29     1.3 

5.161 

5 

17  59  37.66 

94935 

24  13  44.1 

3.196 

5 

20    7  44.98 

94889 

23  23  46.3 

5438 

6 

18    2  13.43 

94987 

24  16  46.8 

2.963 

6 

20  10  26.23 

94866 

23  18  20.7 

5415 

7 

18    4  49.51 

2.6038 

24  19  39.7 

2400 

7 

20  13    7.37 

94647 

23  12  44.5 

5400 

8 

18    7  25.89 

9.6087 

24  22  22.8 

9.637 

8 

20  15  48.39 

24897 

23    6  57.9 

5464 

9 

18  10    2.56 

9.6136 

24  24  56.1 

9.473 

9 

20  18  29.29 

94806 

23     1     0.8 

6.038 

10 

18  12  39.52 

9.6164 

24  27  19.5 

9.307 

10 

20  21  10.06 

9.6763 

22  54  53.3 

6412 

11 

18  15  16.77 

9.6339 

24  29  32.9 

9.139 

11 

20  23  50.69 

9.6760 

22  48  35.4 

6484 

12 

18  17  54.30 

8.6977 

24  31  36.2 

1471 

12 

20  26  31.18 

9.6735 

22  42    7.2 

6455 

13 

18  20  32.09 

9.6390 

24  33  29.4 

1.809 

13 

20  29  11.51 

94708 

22  35  28.8. 

6.788 

14 

18  23  10.14 

9.6369 

24  as  12.4 

1.632 

14 

20  31  51.67 

94660 

22  28  40.1 

6407 

15 

18  25  48.44 

2.6403 

24  36  45.2 

1.461 

15 

20  34  31.67 

94669 

22  21  41.2 

7.066 

16 

18  28  26.98 

94443 

24  38    7.7 

1.280 

16 

20  37  11.49 

9.6691 

22  14  32.2 

7433 

17 

18  31     5.76 

9.6469 

24  39  19.9 

1.117 

17 

20  39  51.12 

9.6569 

22    7  13.3 

7408 

18 

18  33  44.77 

94590 

24  40  21.7 

0.043 

18 

20  42  30.56 

94557 

21  59  44.5 

7463 

19 

18  36  24.00 

9.6556 

24  41  13.1 

0.769 

19 

20  45    9.80 

9.6593 

21  52    5.8 

7.7W 

20 

18  39    3.44 

94600 

24  41  54.0 

0494 

20 

20  47  48.84 

9.6489 

21  44  17.2 

7401 

21 

18  41  43.08 

94693 

24  42  24.4 

0.410 

21 

20  50  27.67 

8.6453 

21  36  18.9 

8459 

22 

18  44  22.92 

94656 

24  42  44.3 

0.942 

22 

20  53    6.28 

94416 

21  28  10.9 

8.913 

23 

18  47    2.95 
TU 

94686 

ESDA 

S.24  42  53.5 
Y  26. 

-0465 

23 

20  55  44.66 
THT 

94378 

7BJBDA 

S.21  19  53.3 
lY  28. 

8472 

0 

18  49  43.15 

9.6714 

S.24  42  52.1 

+  0.112 

0 

20  58  22.81 

9.6339 

S.21  11  26.3 

8499 

1 

18  52  23.52 

94749 

24  42  40.1 

0480 

1 

21     1    0.73 

94999 

21     2  49.9 

8465 

2 

18  55    4.05 

94768 

24  42  17.4 

0.468 

2 

21     3  38.40 

9.6958 

20  54    4.1 

8441 

3 

18  57  44.73 

94799 

24  41  43.9 

0.648 

3 

21     6  15.82 

9.6916 

20  45    9.0 

8405 

4 

19    0  25.55 

9.6815 

24  40  59.6 

0.828 

4 

21     8  52.99 

9.6173 

20  36    4.7 

9.147 

5 

19    3    6.51 

94837 

24  40    4.5 

1.008 

5 

21  11  29.90 

9.6199 

20  26  51.4 

0.907 

6 

19    5  47.59 

9.6856 

24  38  58.6 

1.188 

6 

21  14    6.54 

94084 

20  17  29.1 

0.440 

7 

19    8  28.78 

9.6874 

24  37  41.9 

1468 

7 

21  16  42.91 

9.6030 

20    7  57.9 

0493 

8 

19  11  10.08 

24891 

24  36  14.4 

1440 

8 

21   19  19.01 

24004 

19  58  17.9 

0.738 

9 

19  13  51.47 

24006 

24  34  36.0 

1.730 

9 

21  21  54.84 

94048 

19  48  29.2 

0483 

10 

19  46  32.95 

9.6990 

24  32  46.8 

1411 

10 

21  24  30.39 

94001 

19  38  31.9 

10498 

11 

19  19  14.51 

9.6039 

24  30  46.7 

9.092 

11 

21  27    5.65 

84859 

19  28  26.1 

10.167 

12 

19  21  56.13 

9.6049 

24  28  35.7 

2.274 

12 

21  29  40.62 

94803 

19  18  11.9 

10.306 

13 

19  24  37.81 

9.6051 

24  26  13.8 

2.456 

13 

21  32  15.29 

9.5754 

19    7  49.4 

10.443 

14 

19  27  19.54 

9.6958 

24  23  41.0 

2.637 

14 

21  34  49.67 

94705 

18  57  18.7 

10480 

15 

19  30    1.31 

9.6064 

24  20  57.3 

2.819 

15 

21  37  23.75 

94654 

18  46  39.8 

10.715 

16 

19  32  43.11 

9.6968 

24  18    2.7 

3.001 

16 

21  39  57.52 

94603 

18  35  52.9 

10.847 

1   17 

19  35  24.93 

9.6971 

24  14  57.2 

3.183 

17 

21  42  30.98 

94559 

18  24  58.2 

10477  1 

1  18 

19  38    6.76 

94979 

24  11  40.7 

3465 

18 

21  45    4.14 

24500 

18  13  55.7 

11.106 

S  19 

19  40  48.59 

94079 

24    8  13.4 

3446 

19 

21  47  36.98 

24447 

18    2  45.5 

11439 

1  20 

19  43  30.42 

9.6070 

24    4  35.2 

3.727 

20 

21  50    9.51 

24395 

17  51  27.8 

1145? 

i  21 

19  46  12.23 

84966 

24    0  46.2 

3.907 

21 

21  52  41.72 

94349 

17  40    2.6 

11.481 

1  22 

19  48  54.01 

24961 

23  56  46.3 

4.087 

22 

21  55  13.61 

94988 

17  28  30.1 

11403 

1  23 

19  51  35.76 

94954 

23  52  35.7 

4.967 

23 

21  57  45.18 

94935 

17  16  50.3 

11.799 

1  34 

19  54  17.46 

94046 

S.23  48  14.3 

4.447 

24 

22    0  16.43 

94181 

S.17    5    3.4 

11440 

xn. 
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GREENWICH  MEAN  TIME. 

THE  M001PS  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

Diftfor 
1  Minute. 

Declination. 

Dill  for 
1  Minute. 

Hoar. 

Right  Ascension. 

Difll  for 
1  Minute. 

.    Declination. 

Difffor 
1  Minute. 

Fl 

MDAT 

r  29. 

SUNDAY  31. 

| 

h     oi      s 

»' 

O          t         It      \             II 

h     m      i 

s 

o       *      // 

H 

ol 

22    0  16.43 

2.5181 

8.17    5    3.4 1    J  1.840 

0 

23  54  58.82 

9.9719 

S.   5  59  10.1 

15.137 

1  1 

22    2  47.35 

9.519? 

16  53    9.5  ,    n.956 

1 

23  57  15.01 

9.9678 

5  44     1.2 

15.158 

2  1 

22    5  17.95 

9,5079 

16  41    8.7 !    19.089 

2 

23  59  30.95 

9.9637 

5  28  51.1 

15.177 

3  1 

22    7  48.22 

9.5017 

16  29     1.2  i    19.181 

3 

0    1  46.65 

9.9597 

5  13  40.0 

15.193 

4 

22  10  18.16 

9.4909 

16  16  47.0  1     19.991 

4 

0    4    2.11 

9.9557 

4  58  27.9 

15.909 

5  i 

22  12  47.77 

9.4907 

16    4  26.3      19.398 

5 

0    6  17.33 

9.9518 

4  43  14.9 

15.993 

6 

22  15  17.05 

9.4859 

15  51  59.2  |     19.504 

6 

0    8  32.32 

9.9479 

4  28     1.1 

15.935 

7 

22  17  46.00 

9.4797 

15  39  25.8  {     19.608 

7 

0  10  47.08 

9.9441 

4  12  46.7 

15.944 

8 

22  20  14.62 

9.4749 

15  26  46.2  j     19.710 

8 

0  13     1.62 

9.9404 

3  57  31.8 

15.959 

9 

22  22  42.91 

9.4687 

15   14      0.6  j      12.809 

9 

0  15  15.93 

9.9368 

3  42  16.4 

15.959 

JO 

22  25  10.87 

9.4639 

15      1      9.1  1      19.908 

10 

0  17  30.03 

9.9339 

3  27    0.7 

15.964 

11 

22  27  38.49 

9.4577 

14  48  11.7  i     13.004 

11 

0  19  43.91 

9.9996 

3  11  44.7 

15.967 

12 

22  30    5.79 

9.4599 

14  35    8.6 1     13.097 

12 

0  21  57.58 

9.9961 

2  56  28.6 

15.968 

13 

22  32  32.76 

9.4467 

14  22    0.0 1    13.189 

13 

0  24  11.04 

9.9997 

2  41   12.5 

15.967 

14 

22  34  59.39 

9.441 1 

14    8  45.9      13.980 

14 

0  26  24.30 

9.9194 

2  25  56.5 

15.966 

15 

22  37  25.69 

9.4356 

13  55  26.4 

13.368 

15 

0  28  37.37 

9.9169 

2  10  40.6 

15.963 

16 

22  39  51.66 

9.4301 

13  42     1.7 

13.453 

16 

0  30  50.25 

9.9130 

I  55  25.0 

15.957 

17 

22  42  17.30 

9.4947 

13  28  32.0 

13.536 

17 

0  33    2.93 

9.9098 

1  40    9.8 

15.950 

18 

22  44  42.62 

9.4199 

13  14  57.4 

13.617 

18 

0  35  15.42 

9.9067 

1  24  55.0 

15.949 

19 

22  47    7.61 

9.4137 

13     1   17.9 

13.697 

19 

0  37  27.73 

9.9037 

1     9  40.8 

15.931 

20 

22  49  32.27 

9.4083 

12  47  33.7 

13.776 

20 

0  39  39.86 

9.9007 

0  54  27.3 

15.919 

21 

22  51  56.61 

9.4099 

12  33  44.8 

13-851 

21 

0  41  51.82 

9.1979 

0  39  14.5 

15.906 

22 

22  54  20.62 

9J975 

12  19  51.5 

13.994 

22 

0  44    3.61 

9.1951 

0  24    2.6 

15.191 

23 

22  56  44.31 

9.3999 

S.12    5  53.9 

13.996 

23 

0  46  15.23 

9.1993 

S.  0    8  51.6 

15.174 

SAI 

rURD^ 

LY  30. 

MONDAY 

r,  SEP 

IBMBEB  1 

0 

1 

22  59    7.69 

23  1  30.75 

9J870 
9.381? 

S.11  51  52.0 
11  37  46.0 

14.066 
14.133 

0 

0  48  26.68 

9.1805 

N.  0    6  18.3 

15.156 

2 

23    3  53.49 

9^764 

1 1  23  36.0 

14.198 

3 

23    6  15.92 

9.3719 

1 1     9  22.2 

14.969 

4 

23    8  38.03 

9.3660 

10  55    4.6 

14.393 

5 

6 

23  10  59.84 
23  13  21.34 

9.3609 
9.3558 

10  40  43.4 
10  26  18.7 

14.389 
14.440 

PHASES 

OF  T 

HE  MOON 

7 
8 

23  15  42.54 
23  18    3.43 

9.3507 
9.3457 

10  11  50.6 
9  57  19.3 

14.495 
14.548 

9 

23  20  24.02 

9.3407 

9  42  44.8 

14.600 

d     h 

m 

10 

23  22  44.31 

9J358 

9  28    7.3 

14.649 

< 

t  Last  Quart* 

>r.    .A 

ug.      7      2 

18.7 

Jl 

23  25    4.31 

9.3309 

9  13  26.9 

14.697 

( 

)  New  Moon 

.    15      4 

19.6 

12 

23  27  24.02 

9^861 

8  58  43.6 

14.743 

13 

23  29  43.44 

9.3913 

8  43  57.7 

14.766 

2)  First  Quart 

or.    .    . 

.    23      1 

19.7 

14 

23  32    2.57 

9.3165 

8  29    9.3 

14.897 

< 

3  Full  Moon 

•    .    • 

.    29     16 

35.0 

15 
16 

23  34  21.42 
23  36  39.99 

9.3118 

8  14  18.4 
7  59  25.2 

14.867 

9.3079 

14.905 

17 

23  38  5S.28 

9^096 

7  44  29.8 

14.940 

d       h 
ug.    14      4.3 

18 

23  41   16.30 

9.9981 

7  29  32.4 

14.973 

19 

23  43  34.05 

9.9936 

7  14  33.0 

15.006 

< 

t  Apogee .    . 

.    .  A 

20 

93  45  51.53 

9.9891 

6  59  31.7 

15.037 

( 

C  Perigee  . 

.    28    21.5 

21 

23  48    8.74 

9.9847 

6  44  28.6 

15.065 

22 

53  50  25.69 

9.9803 

6  29  23.9 

15.091 

23 

23  52  42.:% 

9.9761 

6  14  17.7 

15.115 

24 

23  54  58.82 

9.9719 

S.  5  59  10.1 

15.137 
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LUNAB  DISTANCES. 

!. 

P.L 

P.L. 

P.  L. 

P.L. 

Name  and  Direction 

Noon. 

of 

nr»- 

of 

Vlb. 

of 

DP»- 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

An  tares 

W. 

Q           1        II 

69  22  48 

1903 

O.I         It 

71  16  34 

1997 

73  10  14 

.  9001 

75    3  47 

9006 

a  Arietis 

E. 

79  14    5 

9008 

77  23    3 

9103 

75  32    9 

9111 

73  41  27 

9190 

Aldebaran 

E. 

109  49  38 

1960 

107  55  32 

1984 

106    1  33 

1989 

104    7  41 

1994  | 

2 

Antares 

W. 

84  29    2 

2044 

86  21  27 

9054 

88  13  36 

9065 

90    5  29 

9076 

a  Aquilfe 

W. 

46  27  21 

3675 

47  44  35 

3590 

49    3  20 

3519 

50  23  31 

3444 

Jupiter 

W. 

26  29  15 

9009 

28  22  35 

9016 

30  15  44 

9095 

32    8  40 

9034 

ft  Arietis 

E. 

64  31  43 

9178 

62  42  43 

9194 

60  54    6 

9910 

59    5  54 

9999  i 

Aldebaran 

E. 

94  40  56 

9033 

92  48  14 

9043 

90  55  47 

9054 

89    3  37 

toss 

3 

An  tares 

W. 

99  20  17 

9141 

101  10  13 

9156 

102  59  47 

9179 

104  48  57 

9168 

a  Aquilw 

W. 

57  20  36 

3919 

58  46  24 

3191 

60  12  44 

3167 

61  39  33 

3148 

Jupiter 

W. 

41  29  18 

9099 

43  20  29 

9105 

45  11  20 

9190 

47     1  49 

9134 

a  Arietis 

E. 

50  12  15 

9339 

48  27  13 

9369 

46  42  54 

9398 

44  59  15 

9498  | 

Aldebaran 

E. 

79  47  23 

9130 

77  57  10 

9145 

76    7  20 

9160 

74  17  53 

9176  , 

4 

a  Aquilne 

W. 

68  58    3 

3100 

70  26  13 

3098 

71  54  25 

3099 

73  22  36 

3101 

Jupiter 

W. 

56    8  30 

9913 

57  56  38 

9930 

59  44  21 

9947 

61  31  38 

9964 

Aldebamu 

E. 

65  16  36 

9959 

63  29  36 

9977 

61  43    2 

9995 

59  56  55 

9313 

Sun 

E. 

129    9    5 

9561 

127  29  16 

9579 

125  49  52 

9597 

124  10  53 

9616 

5 

a  Aquilw 

W. 

80  42    1 

3139 

82    9  23 

3159 

83  36  30 

3165 

85    3  21 

3179 

Jupiter 

W. 

70  21  40 

9353 

72    6  23 

9371 

73  50  40 

9389 

75  34  31 

9407  ] 

Fomslhaut 

W. 

46  10  30 

9733 

47  46  26 

9733 

49  22  22 

9735 

50  58  15 

9738 

a  Pegasi 
Aldebaran 

W. 

34  19  52 

4019 

35  31  20 

3894 

36  44  46 

3795 

37  59  53 

3710 

E. 

51  13    0 

9407 

49  29  35 

9496 

47  46  38 

9445 

46    4    7 

9465 

Suit 

E. 

116    2  19 

9711 

114  25  54 

9730 

112  49  53 

9749 

111   14  19 

9766 

6 

a  Aquilee 

W. 

92  12  54 

3967 

93  37  44 

3967 

95    2  11 

3309 

96  26  12 

3331 

Jupiter 

W. 

84    7  23 

9495 

85  48  43 

9513 

87  29  38 

9531 

89  10    9 

9548 

Fomalbnut 

W. 

58  56    0 

9774 

60  31     2 

9783 

62    5  52 

9795 

63  40  27 

9805 

a  Pegasi 

W. 

44  34    6 

3440 

45  55  37 

3407 

47  17  44 

3380 

48  40  23 

3358 

Aldebaran 

E. 

37  38  30 

9564 

35  58  46 

9585 

34  19  30 

9605 

32  40  42 

9696 

Sun 

E. 

103  22  47 

9865 

101  49  43 

9885 

100  17    4 

9904 

98  44  49 

9999  1 

7 

a  Aquilee 

W. 

103  19  36 

3455 

104  40  50 

3483 

106    1  33 

3513 

107  21  43 

3549 

Jupiter 

W. 

97  26  53 

9630 

99    5    7 

9646 

100  42  59 

9669 

102  20  30 

9877 

Fomnlhaut 

W. 

71  29  43 

9865 

73    2  47 

9877 

74  35  35 

9890 

76    8    7 

9903 

a  Peg.  si 

W. 

55  38  58 

398ft 

57    3  22 

3989 

58  27  55 

3978 

59  52  31 

3975 

Sun 

E. 

91    9  23 

3019 

89  39  25 

3099 

88    9  49 

3046 

86  40  33 

3063 

8 

Jupiter 

W. 

110  23    5 

9750 

HI  58  39 

9763 

113  33  55 

9776 

115    8  54 

9789 

Fomalbaut 

W. 

83  46  42 

9967 

85  17  36 

9979 

86  48  14 

9999 

88  18  37 

3005 

ft  Pegasi 

W. 

66  56    4 

3976 

68  20  43 

3979 

69  45  19 

3989 

71     9  51 

3997 

Sun 

E. 

79  19  17 

3149 

77  51  58 

3157 

76  24  58 

3179 

74  58  15 

3185 

9 

Fomalbaut 

W. 

95  46  37 

3066 

97  15  28 

3078 

98  44    4 

3090 

100  12  25 

3109 

a  Pegasi 
a  Arietis 

W. 

78  11    5 

3314 

79  35    0 

3391 

80  58  47 

3397 

82  22  27 

3335; 

W. 

34  33  29 

3989 

35  58     1 

3965 

37  22  53 

3951 

38  48    2 

3940 

Sun 

E. 

67  48  46 

3959 

66  23  38 

3964 

64  58  44 

3976 

63  34     4 

39P7 

10 

a  Pegasi 

W. 

89  18  37 

3379 

90  41  25 

3381 

92    4    3 

3390 

93  26  31 

3398 

XIV. 
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LUNAK  DISTANCES. 

—.a 

P.L. 

P.L. 

P.L. 

P.L. 

1* 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Diff. 

XVh 

of 
Diff. 

xvm* 

of 
Diit 

XXIh- 

or 

Diff 
9035 

1 

Antares 

W. 

76  57  12 

9018 

O           /        // 

78  50  27 

9019 

80  43  31* 

9097 

82  36  23 

a  Arietta 

E. 

71  50  58 

9199 

70    0  43 

9139 

68  10  44 

9151 

66  21     4 

9165 

Aldebaran 

E. 

102  13  58 

9001 

100  20  25 

9008 

98  27    3 

9016 

96  .33  53 

9094 

2 

Antares 

W. 

91  57    5 

9088 

93  48  23 

9101 

95  39  21 

9114 

97  29  59 

9197 

*i  Aquilee 

W. 

51  44  58 

3385 

53    7  32 

3334 

54  31     4 

3989 

55  55  28 

3959 

Jupiter 

W. 

34     I  21 

9044 

35  53  47 

9055 

37  45  55 

9066 

39  37  46 

9078 

a  Ariei  is 

E. 

57  18    9 

9948 

55  30  53 

9368 

53  44    7 

9990 

51  57  55 

9.113 

Aldebaran 

E. 

87  11  44 

9077 

85  20    9 

9090 

83  28  53 

9104 

81  37  58 

9117 

3 

Antares 

W. 

106  37  44 

9904 

108  26    7 

9991 

110  14     4 

9937 

112     1  37 

9953 

a  Aquilie 

W. 

63    6  45 

3139 

64  34   16 

3190 

66    2     1 

3110 

67  29  59 

3104 

Jupiter 

W. 

48  51  56 

9149 

50  4 1  40 

9164 

52  31     1 

9180 

54  19  58 

9196 

a  Ariel  is 

E. 

43  16  20 

9409 

41  34  13 

9500 

39  53    2 

9541 

38  12  46 

9583 

Aide  bum  ii 

E. 

72  28  48 

9199 

70  40    8 

9908 

68  51  52 

9995 

67    4     1 

9949 

4 

a  Aquilte 

W. 

74  50  44 

3106 

76  18  46 

3119 

77  46  41 

3119 

79  14  27 

3199 

Jupiter 

W. 

63  18  30 

9989 

65    4  56 

9999 

66  50  57 

9317 

68  36  31 

9335 

Aldebaran 

E. 

58  11   14 

9331 

56  26    0 

9349 

54  41   13 

9368 

52  56  53 

9388 

Sun 

E. 

122  32  J9 

9635 

120  54  11 

9654 

119  16  28 

9673 

117  39  11 

9699 

5 

or  Aquiloe 

W. 

86  29  55 

3195 

87  56  10 

3911 

89  22    6 

3999 

90  47  41 

3947 

Jupiter 

W. 

77  17  56 

9494 

79    0  56 

9449 

80  43  30 

9460 

82  25  39 

9478 

Fomnlliaut 

W. 

52  34    4 

9743 

54    9  47 

9748 

55  45  21 

9756 

57  20  46 

9765 

a  Pegasi 
Aldebaran 

W. 

39  16  29 

3637 

40  34  21 

3576 

41  53  21 

3594 

43  13  19 

3480 

E. 

44  22    4 

9485 

42  40  29 

9504 

40  59  22 

9594 

39  18  42 

9544 

Sow 

E. 

109  39  10 

9788 

108    4  26 

9807 

106  30    8 

9896 

104  56  15 

9845 

6 

a  A  quite 

W. 

97  49  48 

3354 

99  12  57 

3378 

100  35  39 

3403 

101  57  52 

3499 

Jupiter 

W. 

90  50  17 

9565 

92  30    0 

9589 

94    9  20 

9598 

95  48  18 

9614 

Fomalhaut 

W. 

65  14  49 

9817        66  48  55 

9899 

68  22  47 

9841 

69  56  23 

9853 

a  Pegasi 

W. 

50    3  28 

3338      51  26  56 

3399 

52  50  42 

3308 

54  14  44 

3998 

Aldebaran 

E. 

31     2  22 

9648      29  24  32 

9669 

27  47  10 

9699 

26  10  20 

9716 

Sort 

E. 

97  12  58 

9940  *    95  41  30 
1 

9958 

94  10  25 

9976 

92  39  43 

9994 

7 

a  AquiUe 

W. 

108  41  21 

3573      HO      0  25 

3606 

111    18  53 

3639 

112  36  46 

3674 

Jupiter 

W. 

103  57  40 

9899     105  34  30 

9707 

107  11     1 

9799 

108  47  12 

9736 

Fomalhaut 

W. 

77  40  23 

9916      79  12  22 

9998 

80  44     5 

9941 

82  15  31 

9954 

a  Pegasi 

W. 

61   17  12 

3973      62  41  55 

3979 

64    6  39 

3973 

65  31  22 

3974 

Sun 

E. 

85  11  38 

3080      83  43    4 

1 

3094 

82  14  49 

3110 

80  46  53 

3196 

8 

Jupiter 

W. 

1 16  43  35 

9801      118   18     ] 

9813 

119  52  10 

9896 

121  26    4 

9838 

Fomalhaut 

W. 

89  48  44 

3018      91   18  35 

3030 

92  48  11 

3049 

94  17  31 

3054 

or  Pegnsi 

W. 

72  34  17 

3991       73  58  3!) 

3997 

75  22  54 

3309 

76  47    3 

3308 

Sun 

E. 

73  31  49 

3900      72    5  40 

3914 

70  39  46 

3997 

69  14    9 

3940 

9 

Fomalhaut 

W. 

101  40  32 

3114     103    8  24 

3196 

104  36    2 

3138 

106    3  26 

3149 

a  Pegasi 
a  Arietis 

W. 

83  45  58 

3349       85     9  21 

3350 

86  32  35 

3357 

87  55  41 

3365 

W. 

40  13  24 

3930      41  38  5:> 

3990 

43    4  44 

3913 

44  30  38 

3908 

Sun 

E. 

62    9  37 

3998      60  45  23 

3309 

59  21  21 

3319 

57  57  32 

3399 

10 

a  Pegasi 

W. 

94  48  50 

3408      96  10  58 

! 

3416 

97  32  57 

3485 

98  54  45 

3435 
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1 

GREENWICH  MEAN  TIME. 

I 

LUNAR  DISTANCES. 

• 
3j 

P.L. 

P.L. 

P.L 

P.L. 

r 

Name  and  Direction 
of  Object. 

Noon. 

of 
Dlff. 

mh. 

of 
Dlff. 

Via. 

of 
Dlff. 

IXh- 

of 
DiC 

10 

a  Arietis 

w. 

C          /         II 

45  56  37 

3904 

47°  22  41 

3901 

48  48  49 

3197 

50  15    2 

3195 

Sun 

E. 

56  33  54 

3338 

55  10  27 

3347 

53  47  11 

3356 

52  24     6 

3365 

u 

2  Pe.'asi 

W. 

100  16  22 

3445 

101  37  48 

3454 

102  59    4 

3465 

104  20    7 

3475 

a  Arietis 

W. 

57  26  30 

3199 

58  52  49 

3191 

60  19    9 

3199 

61  45  28 

3191 

Aldebaran 

W. 

25  43  50 

3078 

27  12  27 

3077 

28  41     6 

9076 

30    9  44 

3076 

Suit 

E. 

45  31     4 

3406 

44    8  54 

3413 

42  46  52 

3490 

41  24  59 

3497 

12 

a  Arietis 

W. 

66  56  59 

3194 

70  23  16 

3194 

71  49  32 

3195 

73  15  47 

3195 

Aldeburan 

W. 

37  32  40 

3083 

39    1  10 

3085 

40  29  39 

3086 

41  58     7 

3087 

StTIf 

E. 

34  37  25 

3461 

33  16  17 

3467 

31  55  16 

3473 

30  34  22 

3481 

13 

a  Arietis 

W. 

80  26  53 

3197 

81  53    6 

3197 

63  19  17 

3198 

84  45  29 

3196 

Aldebaran 

W. 

49  20-  4 

3091 

50  48  25 

3091 

52  16  45 

3091 

53  45     5 

30» 

Sun 

E. 

23  52     1 

3690 

22  32    6 

3537 

21  12  25 

3549 

19  52  59 

3565 

17 

Sun 

W. 

20  33  40 

3486 

21  54  20 

3469 

23  15  19 

3454 

24  36  34 

3449 

Spica 

E. 

38  28  22 

3093 

37    0    4 

3094 

35  31  47 

3095 

34    3  30 

3097 

Antares 

E. 

84  13  31 

3049 

82  44  10 

3038 

81   14  44 

3033 

79  45  12 

3098 

18 

Sun 

W. 

31  26  II 

3386 

32  48  43 

3375 

34  11  26 

3366 

35  34  20 

3356 

Antares 

E. 

72  16    1 

3009 

70  45  51 

9997 

69  15  34 

9991 

67  45  10 

9985 

aAqnilee 

E. 

116    3  27 

3990 

114  50  28 

3891 

113  36  59 

3864 

1 12  23    3 

3838 

19 

Sun 

W. 

42  31  37 

3309 

43  55  38 

3999 

45  19  51 

3969 

46  44   15 

3979 

Antares 

E. 

60  11   13 

9953 

58  40     1 

9946 

57    8  40 

9939 

55  37  10 

9939 

n  Aquilre 

E. 

106    7    4 

3797 

104  50  45 

3708 

103  34    6 

3690 

102  17    8 

3679 

Jupiter 

E. 

116    1  29 

9891 

114  28  58 

9889 

112  56  16 

9874 

111  23  24 

9866 

20 

Sun 

W. 

53  49  20 

3995 

55  15    0 

3914 

56  40  53 

3909 

58    7     0 

3190 

Antares 

E. 

47  57  18 

9894 

46  24  51 

9886 

44  52  13 

9878 

43  19  25 

9870 

a  Aquilee 

E. 

95  47  50 

3596 

94  29  11 

3583 

93  10  18 

3570 

91  51    11 

3558 

Jupiter 

E. 

103  36  15 

9890 

102    2  14 

9810 

100  27  59 

9800 

98  53  32 

9789 

21 

Sun 

W. 

65  21   14 

3197 

66  48  51 

3114 

68  16  45 

3101 

69  44  55 

3086 

Venus 

W. 

22    6  13 

3984 

23  30  43 

3959 

24  55  43 

3935 

26  21    II 

3919 

Antares 

E. 

35  32  56 

9833 

.33  59  11 

9896 

32  25  17 

9819 

30  51    14 

9815  , 

a  Aquilee 

E. 

85  12  37 

3510 

83  52  24 

3509 

82  32    2 

3495 

81   11  32 

3488  1 

Jupiter 

E. 

90  57  42 

9735 

89  21  48 

9799 

87  45  37 

9710 

86    9  10 

9696  : 

22 

SUN 

W. 

77  10    7 

3019 

78  40    5 

9997 

80  10  21 

9989 

81  40  57 

9966 

Venus 

W. 

33  35    4 

3108 

35    3    4 

3088 

36  31  28 

3069 

38    0  16 

3050 

Ppica 

W. 

24  38    4 

9811 

26  12  17 

9789 

27  47    9 

9753 

29  22  38 

9797 

a  Aqtiilee 

E. 

74  27  44 

3473 

73    6  50 

3473 

71  45  56 

3474 

70  25    3 

3477 

Jupiter 

E. 

78    2  37 

9639 

76  24  25 

9618 

74  45  54 

9603 

73    7     3 

9589 

Fomalhaut 

E. 

105  50  25 

9849 

104  17    2 

9835 

102  43  19 

9891 

101     9  16 

9804 

23 

Sun 

W. 

89  19     1 

9884 

90  ~l  40 

9867 

92  24  41 

9649 

93  58    4 

9639 

VlBUB 

W. 

45  30    7 

9955 

4/     1   16 

SKIM 

48  32  48 

99J7 

50     4  45 

am 

Spicn 

W. 

37  28  1 1 

9614 

39     6  47 

9503 

40  45  52 

3573 

42  25  24 

9553 

a  Aquilie 

E. 

m  42    5 

3518 

tig  22     1 

3534 

61     2  14 

355  r 

5i)  42  46 

357 1 

JUPIT£R 

E. 

64  47  52 

3515 

63    6  59 

9499 

61  25  45 

9485 

59  44   10 

9469 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

11 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Plff. 

XVb. 

P.L. 

of 

Dift 

xvm». 

P.L. 
of 
Dim 

XXIh- 

P.L. 
of 
Dill'. 

10 

a  Arietis 

W. 

O         /         // 

51  41  17 

3193 

O           t       II 

53    7  34 

3193 

O         '       /' 

54  33  52 

3199 

O          l         II 

56    0  11 

3199 

Son 

E. 

51     1   11 

3374 

49  38  25 

3389 

48  15  49 

3390 

46  53  22 

3398 

11 

a  Pegasi 

W. 

105  40  59 

3488 

107     1  38 

3497 

108  22    5 

3509 

109  42  18 

3599 

a  Arietis 

W. 

63  11  48 

3199 

64  38    7 

3199 

66    4  26 

3193 

67  30  43 

3194 

A  ldebaran 

W. 

31  38  23 

3077 

33    6  59 

3079 

34  35  34 

3080 

36    4    9 

3089 

Sun 

E. 

40    3  13 

3434 

38  41  a5 

3441 

37  20    5 

3448 

35  58  41 

3455 

12 

n  Arietis 

W. 

74  42    1 

3198 

76    8  15 

3196 

77  34  28 

3196 

79    0  41 

3197 

A  ldebaran 

W. 

43  26  33 

3088 

44  54  57 

3089 

46  23  21 

3090 

47  51  43 

3091 

SUN 

E. 

29  13  37 

3488 

27  53    0 

3495 

26  32  30 

3504 

25  12  10 

3514 

13 

a  Arietis 

W. 

86  11  40 

3198 

87  37  51 

3199 

89    4     1 

3199 

90  30  12 

3199 

Aldebnran 

W. 

55  13  25 

3099 

56  41  44 

3099 

58  10    4 

3099 

59  38  24 

3099 

Son 

E. 

18  33  50 

3584 

17  15    1 

3606 

15  56  36 

3630 

14  38  41 

3655 

17. 

Sun 

W. 

25  58    3 

3430 

27  19  46 

3418 

28  41  43 

3406 

30    3  51 

3397 

Spica 

E. 

32  35  17 

3J00 

31     7    7 

3103 

29  39     1 

3108 

28  11     1 

3114 

An  tares 

E. 

78  15  34 

3093 

76  45  50 

3018 

75  16    0 

3013 

73  46    3 

3008 

18 

Son 

W. 

36  57  25 

3347 

38  20  42 

3337 

39  44    9 

3397 

41    7  48 

3318 

Atitares 

E. 

66  14  38 

9979 

64  43  59 

9973 

63  13  12 

9966 

61  42  16 

9980 

a  Aquilse 

E. 

111     8  40 

3813 

109  53  51 

3790 

106  38  38 

3768 

107  23    2 

3746 

19 

Sun 

W. 

48    8  51 

3989 

49  33  39 

3958 

50  58  40 

3947 

52  23  53 

3936 

Antares 

E. 

54    5  31 

9994 

52  33  42 

9917 

51     1  44 

9910 

49  29  36 

9909 

a  Aquile 

E. 

100  59  50 

3655 

99  42  15 

3639 

98  24  23 

3694 

97    6  14 

3610 

Jupiter 

E. 

109  50  21 

9857 

108  17    7 

9948 

106  43  42 

9839 

105  10    5 

9899 

20 

Sun 

W. 

59  33  21 

3178 

60  59  57 

3166 

62  26  47 

3153 

63  53  53 

3140 

Antares 

E. 

41  46  27 

9869 

40  13  19 

9854 

38  40     1 

9846 

37    6  33 

9839 

a  Aquile 

E. 

90  31  51 

3547 

89  12  19 

3537 

87  52  36 

3598 

86  32  41 

3518 

Jupiter 

E. 

97  18  50 

9779 

95  43  55 

9769 

94    8  46 

9757 

92  33  22 

9745 

21 

Sun 

W. 

71  13  22 

3073 

72  42    6 

3058 

74  11     8 

3049 

75  40  29 

3098 

Vends 

W. 

27  47    6 

3189 

29  13  28 

3168 

30  40  15' 

3147 

32    7  28 

3198 

Antares 

E. 

29  17    5 

9819 

27  42  53 

9810 

26    8  38 

9809 

24  34  20 

9808 

a  Aquile 

E. 

79  50  56 

3484 

78  30  14 

3480 

77    9  28 

3476 

75  48  37 

3474 

Jupiter 

E. 

84  32  25 

9885 

82  55  25 

9679 

81   18    7 

9658 

79  40  31 

9645 

23 

Sun 

W. 

83  11  53 

9950 

84  43    9 

9934 

86  14  45 

9918 

87  46  42 

9901 

Vencs 

W. 

39  29  28 

3031 

40  59    2 

3019 

42  29    0 

9993 

43  59  22 

9974 

Spies 

W. 

30  58  40 

9709 

32  35  17 

9879 

34  12  25 

9656 

35  50    4 

9635 

a  Aquilse 

E. 

69    4  14 

3481 

<»7  43  29 

3488 

66  22  52 

3496 

65    2  23 

3506 

Jupiter 

E. 

71  27  53 

9575 

69  48  24 

9559 

(58    8  33 

9545 

66  28  23 

9530 

Fomalhaut 

E. 

99  34  53 

2787 

98    0    8 

9770 

96  25     1 

9754 

94  49  33 

9738 

23 

Sun 

W. 

95  31  49 

9815 

97    5  57 

9798 

98  40  26 

9781 

100  15  19 

9764 

Venus 

W. 

51  37    5 

9880 

53    9  49 

9861 

54  42  58 

9849 

56  16  31 

9893 

Spica 

W. 

44    5  24 

9534 

45  45  50 

9515 

47  26  44 

9496 

49    8    4 

9477 

ci  Aquile 

E. 

58  23  40 

3596 

57    5     1 

3694 

55  46  53 

3656 

54  29  19 

3693 

Jupiter 

E. 

58    2  13 

9453 

56  19  53 

9437 

54  37  11 

9491 

52  54    6 

9405 
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GREENWICH  MEAN  TIME. 

LUNAlt  DISTANCES. 

s 

Is 

p.i*. 

p.i*. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

DP*. 

of 

VI*. 

of 

IX*. 

of 

of  Object. 

Diff. 

Diff. 

Diff 

Diff. 

23 

Fomalhaut 

E. 

93  13  43 

9799 

91°  37  3# 

9706 

o       /     a 

90    1    0 

9689 

Oil' 

88  24     6 

9674 

24 

Sun 

W. 

101  50  34 

9747 

103  26  12 

9730 

105    2  13 

9713 

106  38  37 

9696 

Venus 

W. 

57  50  28 

9805 

59  24  49 

9786 

60  59  35 

9767 

62  34  45 

9749 

Spica 

W. 

50  49  50 

9458 

52  32    3 

9439 

54  14  41 

9491 

55  57  45 

9403 

Jupiter 

E. 

51   10  39 

9390 

49  26  50 

9374 

47  42  38 

9358 

45  58    3 

9343 

a  AquilfB 

E. 

53  12  25 

3735 

51  56  15 

3785 

50  40  57 

3839 

49  26  35 

3909 

Fomalhsiut 

E. 

80  14  27 

9599 

78  35  31 

9585 

76  56  15 

9573 

75  16  43 

9559 

a  Pegasi 

E. 

98    8  35 

9830 

96  34  46 

9811 

95    0  33 

9799 

93  25  55 

9775 

25 

Sun 

W. 

114  46  23 

9609 

116  25    5 

9593 

118    4    9 

9577 

119  43  35 

9561 

Venus 

W. 

70  36  42 

9658 

72  14  18 

9641 

73  52  17 

9694 

75  30  40 

9607 

Spica 

W. 

64  39  29 

9317 

66  25    4 

9300 

68  II     4 

9983 

69  57  '^9 

9967 

Jupiter 

E. 

37    9  32 

9966 

35  22  42 

9959 

33  35  32 

9937 

31  48    0 

9994 

Fomalhaut 

E. 

66  54  26 

9500 

65  13  13 

9491 

63  31  45 

9489 

61  50    6 

9474 

a  Pegasi 

E. 

85  27  12 

9696 

83  50  27 

9684 

82  13  25 

9671 

80  36    6 

9660 

26 

Sun 

W. 

128    6    5 

9488 

129  47  35 

9475 

131  29  24 

9463 

133  II  31 

9450 

Venus 

W. 

83  48  19 

9595 

85  28  57 

9509 

87    9  55 

9496 

88  51    14 

9481 

Spica 

W. 

78  55  20 

9191 

80  44     1 

9177 

82  33    3 

9164 

84  22  26 

9151 

Ad  tares 

W. 

as    6  50 

9931 

34  54  31 

9913 

36  42  39 

9194 

38  31    16 

9176 

Fomalhaut 

E. 

53  19  42 

9455 

51  37  26 

9456 

49  55  11 

9490 

48  13     1 

9467 

a  Pegasi 

E. 

72  26  18 

9691 

70  47  53 

9618 

69    9  23 

9617 

67  30  51 

9616 

27 

Venus 

W. 

97  22  32 

9419 

99    5  39 

9408 

100  49     1 

9399 

102  32  37 

9389 

Spica 

W. 

93  34    4 

9099 

95  25  15 

9089 

97  16  41 

9073 

99    8  22 

9085 

Antnres 

W. 

47  40  27 

9103 

49  31  22 

9091 

51  22  34 

9080 

53  14     4 

9069 

Fomalhaut 

E. 

39  45  59 

9553 

38    5  59 

9583 

36  26  41 

9694 

34  48  18 

9671 

a  Pegasi 
aArietis 

E. 

59  19    3 

9649 

57  41   15 

9663 

56    3  46 

9681 

54  26  41 

9703 

E. 

100  29  13 

9190 

98  40  31 

9179 

96  51  32 

9169/ 

95    2  18 

9159 

28 

Spica 

W. 

108  29  41 

9033 

110  22  24 

9098 

112  15  14 

9095 

114    8    9 

9093 

Ail  tares 

W. 

62  35  14 

9099 

64  28    3 

9094 

66  21     0 

9018 

68  14    6 

9014 

a  Arietis 

E. 

85  52  56 

9195 

84    2  35 

9191 

82  12    8 

9118 

80  21  36 

9116 

Aldebaran 

E. 

116  38  19 

9018 

114  45  13 

9013 

112  51  59 

9008 

110  58  37 

9005 

29 

An  tares 

W. 

77  40  44 

9007 

79  34    8 

9007 

81  27  31 

9009 

83  20  52 

9011 

ccAquileB 

W. 

42    3  33 

4195 

43  13  11 

3974 

44  25  16 

3849 

45  39  35 

3795 

Jupiter 

W. 

22  44  30 

1986 

24  38  26 

1984 

26  32  26 

1984 

28  26  26 

1985 

aArietis 

E. 

71     8  43 

9199 

69  18  17 

9196 

67  27  58 

9139 

65  37  48 

9139 

Aldebaran 

E. 

101  30  47 

1998 

99  37    9 

1998 

97  43  32 

9000 

95  49  58 

9003 

30 

An  tares 

W. 

92  46  11 

9036 

94  38  49 

9043 

96  31  16 

9051 

98  23  31 

9060 

a  Aquilte 

W. 

52  17  56 

3318 

53  41  47 

3969 

55    6  43 

3914 

56  32  36 

3179 

Jupiter 

W. 

37  55  45 

9001 

39  49  17 

9008 

41  42  39 

9015 

43  35  50 

9093  , 

a  Arietis 

E. 

56  30  17 

9194 

54  41  42 

9910 

52  53  30 

9998 

51     5  45 

9947 

Aldebaran 

E. 

86  23  34 

9008 

84  30  43 

9035 

82  38    4 

9049 

80  45  36 

9059 

31 

a  Aquilte 

W. 

63  52  34 

3035 

65  22    3 

3091 

66  51  50 

3009 

68  21  52 

9999 

Jupiter 

W. 

52  58  17 

9074 

54  49  56 

9086 

56  41   17 

9098 

58  32  19 

9119 

a  Arietis 

E. 

42  15    6 

9378 

40  31     0 

9414 

38  47  45 

9459 

37    5  24 

9496 

Aldebaran 

E. 

71  27    5 

9105 

69  36  14 

9116 

67  45  45 

9139 

65  55  35 

1 

9147  | 

1 

xvin. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

Name  and  Dire 
of  Object. 

otlon 
E. 

Midnight. 

P.L. 
of 

Dlff. 

xv*. 

P.L. 

of 

Dlff. 

xvmh. 

P.L. 
of 
Diff 

9698 

XXP" 

P.L. 
of 

Diff 

23 

Fomalhaut 

86  46  51 

9059 

O          /        // 

85    9  16 

9643 

83  31  20 

_0         /       // 

81  53    3 

9614 

24 

Sun 

W. 

108  15  25 

9678 

109  52  35 

9660 

nr  30    8 

9643 

113    8    4 

9696 

Venus 

W. 

64  10  20 

9731 

65  46  19 

9719 

67  22  43 

9694 

68  59  30 

9676 

Spica 

W. 

57  41  15 

9385 

59  25  1 1 

9368 

61     9  32 

9351 

62  54  18 

9334 

Jupiter 

E. 

44  13    6 

9397 

42  27  46 

9311 

40  42    3 

9998 

38  55  58 

9989 

aAqtiila? 

E. 

48  13  17 

3973 

47    1   II 

4054 

45  50  25 

4147 

44  41    8 

4954 

Fomalhaut 

E. 

73  36  48 

9545 

71  56  37 

9533 

70  16    9 

9591 

68  &5  25 

9510 

a  Pegnsi 

E. 

91  50  54 

.  9757 

90  15  30 

9741 

88  39  44 

9795 

87    3  38 

9710 

25 

Sun 

W. 

121  23  23 

9546 

123    3  32 

9531 

124  44    2 

9516 

126  24  54 

9509 

Venus 

W. 

77    9  27 

9590 

78  48  36 

9579 

80  28    8 

9556 

82    8    3 

25.* 

Spica 

W. 

71  44  17 

9951 

73  31  28 

9936 

75  19    3 

9991 

77    7    0 

9906 

Jupiter 

E. 

30    0    8 

9911 

28  11  57 

9199 

26  23  28 

9188 

24  34  41 

9179 

Fomalhaut 

E. 

60    8  16 

9467 

58  26  16 

9469 

56  44  10 

9458 

55     1  57 

9456 

a  Pegnsi 

E. 

78  38  33 

9650 

77  20  46 

9641 

75  42  47 

9633 

74    4  37 

9696 

26 

Sun 

W. 

134  53  56 

9438 

136  36  37 

94S8 

138  19  32 

9417 

140    2  43 

9408 

Venus 

W. 

90  32  53 

9468 

92  14  51 

94(4 

93  57    7 

9443 

95  39  41 

9430 

Spica 

W. 

86  12    9 

9138 

88    2  10 

9195 

89  52  31 

9114 

91  43    9 

9103 

Antares 

W. 

40  20  19 

9160 

42    9  47 

9144 

43  59  39 

9130 

45  49  53 

9116 

Fomalhaut 

E. 

46  31     1 

9476 

44  49  14 

9486 

43    7  45 

9504 

41  26  37 

9595 

a  Pegnsi 

E. 

65  52  18 

9618 

64  13  48 

9699 

62  a5  23 

9699 

60  57    7 

9638 

27 

Venus 

W. 

104  16  27 

9381 

106    0  29 

9373 

107  44  43 

9366 

109  29    7 

93f9 

Spica 

W. 

101     0  15 

9057 

102  52  21 

9050 

104  44  38 

9043 

106  37    5 

9037 

Antares 

W. 

55    5  51 

9060 

56  57  52 

9059 

58  50    6 

9049 

60  42  35 

9035 

Fomalhaut 

E. 

33  10  59 

9739 

31  35     1 

9809 

30    0  36 

3899 

28  28    7 

9999 

aPegasi 

a  Arietis 

E. 

52  50    5 

9799 

51    14    4 

2760 

49  38  43 

9795 

48    4    8 

9836 

E. 

93  12  49 

9151 

91  23    7 

2143 

89  33  14 

9136 

87  43    9 

9130 

28 

Spica 

W. 

116    1     7 

9091 

117  54    9 

9091 

119  47  11 

9090 

121  40  14 

9091 

Antares 

W. 

70    7  18 

9010 

72    0  35 

9009 

73  53  56 

9007 

75  47  19 

3006 

a  Arietis 

E. 

78  31     1 

9115 

76  40  25 

9115 

74  49  48 

9116 

72  59  14 

9118 

Aldebaran 

E. 

109    5  10 

9001 

107  11  38 

9000 

105  18    3 

1996 

103  24  25 

1998 

29 

Antares 

W. 

85  14    9 

9015 

87    7  20 

9019 

89    0  24 

9023 

90  53  23 

9030 

a  Aqttilse 

W. 

46  55  56 

3693 

48  14    6 

3531 

49  33  56 

3451 

50  55  15 

3379 

Jupiter 

W. 

30  20  25 

1086 

32  14  22 

1988 

34    8  16 

1991 

36    2    4 

1996 

aArietiF 

E. 

63  47  48 

9148 

61  58    2 

9157 

60    8  30 

9169 

58  19  15 

9180 

Aldebaran 

E. 

93  56  28 

9007 

92    3    4 

9010 

90    9  46 

9015 

88  16  35 

9091 

30 

Antares 

W. 

100  15  32 

9070 

102    7  18 

9079 

103  58  49 

9091 

105  50    2 

9109 

a  Aquike 

W. 

57  59  19 

3136 

59  26  45 

3104 

60  54  50 

3077 

62  23  28 

3054 

Jupiter' 

W. 

45  28  49 

3039 

47  21  34 

9041 

49  14     4 

9051 

51     6  19 

£063 

a  Arietis 

E. 

49  18  27 

9969 

47  31  42 

9999 

45  45  31 

9318 

43  59  58 

9346 

Aldebamn 

E. 

78  53  22 

9069 

77     1  24 

9071 

75    9  40 

9063 

73  18  14 

3094 

31 

or  Aquila? 

W. 

69  52    6 

9993 

71  22  27 

3990 

72  52  52 

9989 

74  23  19 

9990 

Jupiter 

W. 

60  23    0 

9196 

m  >3  19 

3140 

61     3  17 

9155 

65  52  53 

2171 

a  Arietis 

E. 

35  24    5 

9546 

.33  43  56 

9609 

32    5     1 

9661 

30  27  23 

9793 

Aldebaran 

E. 

64    5  46 

9161 

62  16  19 

9176 

60  27  16 

9191 

58  38  35 

2208 

10 
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AT  GREENWICH  APPARENT  NOON. 

'! 

THE  SUN'S 

M 

£ 

• 

A 

■J 

o 

s* 

a 

* 

Sidereal 
Time  of 
Seuii- 
dlamertr 
Passing 
Meridian 

Eq until 'h  of 

Time, 

lobe 

Subtractwl 

ttom 

Apparent 

Time. 

Diff  for 
1  Honr. 

Apparent 
Right  Aaoonsion. 

Diff.  for 
1  Honr. 

Apparent 
Declination. 

Diff.  for 
1  Hoar. 

Semi- 
diameter. 

Mon. 
Tues. 
Wed. 

1 

2 
3 

h     m        s 

10  42  15.05 
10  45  52.49 
10'  49  29.66 

A 

9.066 
9.055 
9.044 

N.  8°  12  54.8 
7  51     2.9 
7  29     3.4 

-54!50 
54.83 
55.14 

15  53.73 
15  53.96 
15  54.19 

64*40 
64.36 
64.32 

m       b 

0    9.08 
0  28.15 
0  47.48 

0.788 
0.799 
0.810 

Thur. 

Frid. 

Sat. 

4 
5 
6 

10  53    6.59 

10  56  43.29 

11  0  19.78 

9.034 
9.025 
9.017 

7     6  56.5 
6  44  42.6 
6  22  22.0 

-55.43 
55.72 
56.01 

15  54.42 
15  51.66 
15  54.89 

64.28 
64.25 
64.22 

1     7.06 
1  26.86 
1  46.86 

0.830 
0.829 
0.837 

SUN 

Mon. 

Tues. 

7 
8 
9 

11     3  56.09 
11     7  32.23 
11   11     8.22 

9.009 
9.002 
8.996 

5  59  54.9 
5  37  21.7 
5  14  42.8 

-56.26 
56.51 
56.74 

15  55.13 
15  55.37 
15  55.61 

64.19 
64.16 
64.14 

2    7.04 
2  27.40 
2  47.91 

0.845 
0.852 
0.858 

Wed. 
Thur. 
Frid. 

10 
11 
12 

11   14  44.07 
11  18  19.80 
11  21  55.43 

8.991 
8.986 
8.982 

4  51  58.3 
4  29     8.9 
4     6  14.6 

-56.96 
57.15 
57.34 

15  55.86 
15  56.11 
15  56.36 

64.12 
64.10 
64.08 

3    8.56 
3  29.33 
3  50.20 

0.863 
0.868 
0.872 

Sat. 

SUN 

Mon. 

13 
14 
15 

11  25  30.97 
11  29     6.44 
11  32  41.86 

8.979 
8.977 
8.975 

3  43  16.0 
3  20  13.2 
2  57     6.7 

-57.52 
57.69 
57.84 

15  56.61 
15  56.87 
15  57.13 

64.07 
64.06 
64.05 

4  11.15 
4  32.17 
4  53.25 

0.875 
0.877 
0.879 

Tues. 
Wed. 
Thur. 

16 
17 
18 

11  36  17.24 
11  39  52.59 
11  43  27.94 

8.974 
8.973 
8.974 

2  33  56.8 
2  10  44.0 
1  47  28.5 

-57.97 
58.08 
58.18 

15  57.39 
15  57.66 
15  57.93 

64.05 
64.05 
64.05 

5  14.37 
5  35.51 
5  56.65 

0.880 
0.881 
0.880 

Frid. 
Sat. 

SUN 

19 
20 
21 

11  47     3.32 
11  50  38.73 
11  54  14.18 

8  975 
8.976 
8.979 

1  24  10.8 
1     0  51.1 
0  37  29.9 

-58.27 
58.34 
58.40 

15  58.20 
15  58.47 
15  58.74 

64.06 
64.07 
64.08 

6  17.77 
6  38.86 
6  59.90 

0.879 
0.877 
0.875 

Mon. 
Tues. 
Wed. 

22 
23 
24 

11  57  49.70 

12  1  25.31 
12     5     1.04 

8.982 
8.986 
8  992 

N.  0  14     7.4 

S.   0    9  15.8 

0  32  39.7 

-58.45 

58.48 
58.50 

15  59.01 
15  59.29 
15  59.56 

64.10 
64.12 
64.14 

7  20.88 

7  41.76 

8  2.53 

0.872 
0.868 
0.862 

Thur. 
Frid. 

Sat. 

25 
26 
27 

12     8  36.91 
12  12  12  94 
12  15  49.15 

8.998 
9.005 
9.013 

0  56     3.7 

1  19  27.6 
1  42  51.0 

-58.50 
58.49 
58.46 

15  59.84 

16  0.11 
16    0.39 

64.16 
64.18 
64.21 

8  23.16 

8  43.63 

9  392 

0.856 
0.849 
0.841 

SUN 

Mon. 

Tues. 

28 
29 
30 

12  19  25.56 
12  23    2.20 
12  26  39.10 

9.022 
9  032 
9.044 

2     6  13.7 
2  29  35.3 
2  52  55.4 

-58.42 
58.36 
58.29 

16     0.66 
16    0.94 
16     1.21 

64.24 
64.28 
64.32 

9  24.01 

9  43.85 

10     3.46 

0.832 
0.823 
0.810 

Wed. 

31 

12  30  16  28 

9.056 

S.   3  16  13.7 

-58.22 

16     1.49 

64.36 

10  22.79 

0.798 

Not*.— The 
The 
•out] 

mean  time  of  semi 
sign  —  prefixed  tc 
i  declinations,  incn 

diameter  i 
the  houi 
Basing. 

passing  may  be  found  by  sub 
•ly  ohange  of  declination  indJ 

traoting  0M8 
ioatea  that  noi 

from  the 
th  deolin 

sidereal  time, 
fctions  are  deei 

"easing; 

IL 
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\r 

AT  GBEENWIOH  MEAN  NOON. 

THE  SUN'S 

t 

• 

e 

1 

1 

• 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
1  Honr. 

Sidereal 

Time, 

or 

Right  Ascent>i<>n 

of 

Mean  San. 

Apparent 
Right  Ascension. 

Difffor 
1  Honr. 

Apparent 
Declination. 

Dint  for 
1  Hoar. 

Mon. 
Tues. 
Wed. 

1 
2 
3 

10  42  15807 
10  45  52.56 
10  49  29.78 

s 

9.068 
9.057 
9.046 

N.    8  12  54/7 
7  51     2.5 
7  29    2.7 

-54.51 
54.84 
55.15 

m       s 

0    9.08 
0  28.15 
0  47.49 

8 

0.788 
0.799 
0.810 

h     m       a 

10  42  21. 16 
10  46  20.71 
10  50  W  27 

Thur. 

Frid. 

Sat. 

4 
5 
6 

10  53    6.76 

10  56  43.51 

11  0  20.05 

9.036 
9.087 
9.019 

7    6  55.5 
6  44  41.3 
6  22  20.4 

-55.44 
55.73 
56.01 

1     7.07 
1  26.87 
1  46.88 

0.820 
0.829 
0.837 

10  54  13.H2  I 

10  58  10.3* 

11  2    6.93 

SUN. 

Mon. 

Tues. 

7 
8 
9 

11     3  56.41 
11     7  32.60 
11  11     8.64 

9.011 
9.004 
8.998 

5  59  53.0 
5  37  19.5 
5  14  40.2 

-56.27 
56.52 
56.75 

2    7.07 
2  27.43 
2  47.95 

0.845 
0.852 
0.858 

11     6     3.48 
11  10    0.03 
11   13  56  59 

10 
11 
12 

11   14  44.54 
11   IS  20.32 
11  21  56.00 

8.993 
8.988 
8.984 

4  51  55.4 
4  29     5.6 
4    6  11.0 

-56.97 
57.17 
57.36 

3    8.60 
3  29.38 
3  50.25 

0.863 
0.868 
0.872 

11   17  53.14 
11  21  49.70 
11  25  46.25 

Sat. 

SUN. 

Mon. 

13 
14 
15 

11  25  31.59 
11  29    7.12 
11  32  42.59 

8.981 
8.979 
8.977 

3  43  12.0 

3  20    8.9 

.     2  57     2.0 

-57.54 
57.71 
57.86 

4  11.21 
4  32.23 
4  53.32 

0.875 
0.877 
0.879 

11  29  42.80 
11  33  39.35 
11  37  35  91 

Tues. 
Wed. 
Thur. 

16 
17 
18 

11  36  18.02 
11  39  53.43 
11  43  28.83 

8.976 
8.975 
8.976 

2  33  51.8 
2  10  38.6 
1  47  22.8 

-57.99 
58.10 
58.20 

5  14.44 
5  35.59 
5  56.74 

0.880 
0.881 
0.880 

11  41  32.46 
11  45  29.02 
11  49  25.57 

Prid. 

Sat. 

SUN 

19 
20 
21 

11  47    4  26 
11  50  39.72 
11  54  15.22 

8.977 
8.979 
8.981 

1  24     4.7 
1     0  44.7 
0  37  23.1 

-58.29 
56.36 
58.42 

6  17.86 

6  38.95 

7  0.00 

0.879 
0.877 
0.875 

11  53  22.12 

11  57  18.67 

12  1   15.22 

Mon. 
Tues. 
Wed. 

22 
23 
24 

11  57  50.79 

12  1  26.46 
12    5    2.25 

8.984 
8.988 
3.994 

N.    0  14     0.3 

S.     0    9  23.3 

0  32  17.5 

-58.47 
58.50 

5«  50 

7  20.98 
7  41.87 
S     2.64 

0.872 
0.868 
0  862 

12     5  11.77 
12     9     8.33 
12  13    4.88 

Thur. 
Prid. 
Sat. 

25 
26 
27 

12    8  38.17 
12  12  14.24 
12  15  50.50 

9.000 
9.007 
9.015 

0  56  11.9 

1  19  36.1 
1  42  59.9 

-58.52 
58.51 

58.48 

8  23.27 

8  43.75 

9  4.04 

0X56 
0.849 
0.841 

12  17     1.44 
12  20  57.99 
12  24  54.54 

SUN. 

Mon. 

Tues. 

28 
29 
30 

12  19  26.97 
12  23    3.67 
12  26  40.62 

9.004 
9.034 
9.046 

2    6  22.9 
2  29  44.8 
2  53     5.3 

-58.44 
58.38 
58.31 

9  24.12 

9  43.98 

10    3.59 

0.832 
0.822 
0.810 

12  28  51.09 
12  32  47.65 
12  36  44.20 

Wed. 

31 

12  30  17.85 

9.058 

S.     3  16  23.8 

-58.23 

10  22.91 

0.798 

12  40  40.76 

Now.— The 

The 

1                are* 

semidiameter  for  mc 
sign  —  prefixed  to  t 
leereaaing;  south  d< 

MUknoonn 
he  hourly 
aolinationi 

nay  be  assumed  the  same  as  thi 
ohange  of  declination  indicate* 
i,  increasing. 

At  for  apparent  1 
1  that  north  decl 

loon, 
inations 

Din*,  for  1  Hour, 
+9-.8565. 
(Table  HI.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

■ 

4 

THE  SUN'S 

3 

1 

J3 

o 

& 

C 

Si 

e 
& 

TRUE  LONGITUDE. 

Dflt  for 
lHour. 

LATITUDE. 

Logarithm 

of  tho 

Radius  Vefltor 

of  the 

Earth. 

Difllfor 
1  Hour. 

Mean  Ti«e 

of 
8idereal  Noon. 

X 

V 

1 

2 
3 

244 
245 
246 

158°  57'  56.3 

159  56    2.9 

160  54  11.4 

57  38' 8 
55  45.3 
53  53.7 

145*24 
145.31 
145.39 

-  0.64 
0.59 
0.52 

0.0037483 
0.0036443 
0.0035396 

-13.2 
43.5 
43.8 

h      m       s 
13  15  25.17 
13  11  29.26 
13     7  33.36 

4 
5 
6 

247 
248 
249 

161  52  21.8 

162  50  34.3 

163  48  48.8 

52     4.0 
50  16.4 
48  30.8 

145.47 
145.56 
145.64 

-0.42 
0.30 
0.17 

0.0034342 
0.0033280 
0.0032209 

-44.1 
44.5 
44.8 

13     3  37.45 
12  59  41.54 
12  55  45.63 

7 
8 
9 

260 
251 
252 

164  47     5.3 

165  45  23.8 

166  43  44.4 

46  47.2 
45     5.6 
43  26.1 

145.73 
145.81 
145.90 

-0.04 

+  0.09 

0.20 

0.0031129 
0.0030039 
0.0028938 

-15.2 
45.6 
46.1 

12  51  49.72 
12  47  53.82 
12  43  57.91 

10 
11 
12 

253 
254 
255 

167  42     7.1 

168  40  31.9 

169  38  58.7 

41  48.7 
40  13.4 
38  40.1 

145.99 
146.07 
146.15 

+  0.30 
0.37 
0.42 

0.0027825 
0.0026698 
0.0025557 

-46.6 
47.2 

47.8 

12  40    2.00 
12  36     6.10 
12  32  10.20 

13 
14 

15 

256 
257 
258 

170  37  27.4 

171  35  58.1 

172  34  30.7 

37     8.7 
35  39.3 
34  11.8 

146.24 

146.32 

.  146.40 

+  0.45 
0.44 
0.40 

0.0024403 
0.0023235 
0.0022054 

-48.4 
49.0 
49.5 

12  28  14.29  ' 
12  24  18.38 
12  20  22.47 

16 
17 
18 

259 
260 
261 

173  33     5.1 

174  31  41.3 

175  30  19.2 

32  46.1 
31  22.2 
30    0.0 

146.48 
146.55 
146.62 

+  0.33 

0.24 

+  0.13 

0.0020859 
0.0019652 
0.0018435 

-50.0 
50.5 
50.9 

12  16  26.56 
12  12  30.65 
12     8  34.74 

19 
20 
21 

262 
263 
264 

176  28  58.9 

177  27  40.3 

178  26  23.3 

28  39.6 
27  20.9 
26     3.8 

146.69 
146.76 
146.83 

0.00 

-  0.13 

0.27 

0.0017208 
0.0015973 
0.0014731 

-61.3 
51.7 
51.8 

12    4  38.84 
12    0  42.93 
11  56  47.02 

22 
23 
24 

265 
266 
267 

179  25    8.0 

180  23  54.4 

181  22  42.6 

24  48.4 
23  34.7 
22  22.8 

146.90 
146.96 
147.04 

-0.40 
0.51 
0.60 

0.0013484 
0.0012233 
0.0010980 

-52.0 
52.2 
52.2 

11  52  51.11 
11  48  55.21 
11  44  59.31 

25 
26 
27 

268 
269 
270 

182  21  32.5 

183  20  24.2 

184  19  17.8 

21  12.6 
20    4.2 

18  57.7 

147.11 
147.19 
147.27 

-0.68 
0.73 
0.74 

0.0009728 
0.0008477 
0.0007228 

-52.2 
52.1 
52.0 

11  41     3.40 
11  37     7.49 
11  33  11.58 

28 
29 
30 

271 
272 
273 

185  18  13.3 

186  17  10.7 

187  16  10.2 

17  53.1 
16  50.4 
15  49.8 

147.36 
147.44 
147.52 

-0.72 
0.68 
0.60 

0.0005982 
0.0004739 
0.0003499 

-51.9 
51.7 
51.6 

11  29  15.68 
11  25  19.77 
11  21  23.86 

31 

274 

188  15  11.8 

14  51.3 

147.61 

-0.50 

0.0002264 

-51.4 

11  17  27.96 

Nom— The 

the 
1 — 

numbers  in  column 

moan  equinox  of  Ja 

A  correspond 

to  the  in 

ie  equinox  of  the  date;  in  oolui 

inn  A',  to 

DUE.  for  1  Hour, 
—  9-.  8296- 
fTable  n.) 

IV. 
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GREENWICH  MEAN  TIME. 

i 

m 

O 

1 

THE  MOON'S 

■ 

SKMIDLUfBTKB. 

HORIZONTAL 

PARALLAX. 

UPPKE  TRANSIT, 

AGE. 

Noon. 

Mnlm-ht. 

Noon, 

Biff,  for 
iHour. 

Midnight. 

Biff,  for 
1  Hoar. 

Meridian  of 
LrrrtuwkLi. 

Dill,   for 
1  Boar. 

Noon. 

1 

16  19*5 

16  12A 

59  4&0 

-2.08 

59  2&0 

-2.24 

h          ID 

14  35.3 

m 
2.07 

d 

16.8 

2 

16    4.9 

15  57.1 

58  54.4 

2.35 

58  25.8 

2.40 

15  24.4 

2.04 

17.8 

3 

15  49.2 

15  41.5 

57  56.9 

2.40 

57  28.4 

2.35 

16  13.3 

2.05 

18.8 

4 

15  33.9 

15  26.7 

57     0.7 

-2.26 

56  34.2 

-2.15 

17    2.7 

2.07 

19.8 

5 

15  19.9 

15  13.7 

56    9.3 

2.00 

55  46.4 

1.84 

17  52.7 

2.09 

20.8 

6 

15    8.0 

15    2.9 

55  25.5 

1.65 

55    6.9 

1.45 

18  43.3 

2.11 

21.8 

7 

14  58.5 

14  54.7 

54  50.7 

-1.26 

54  36.8 

-1.07 

19  33.9 

2.10 

22.8 

8 

14  51.6 

14  49.1 

54  25.2 

0.87 

54  16.0 

0.68 

20  24.0 

2.06 

23.8 

9 

14  47.2 

14  45.8 

54    9.0 

0.50 

54    4.2 

-0.32 

21  12.7 

2.00 

24.8 

10 

14  45.1 

14  44.9 

54     1.5 

-0.15 

54    0.7 

+0.01 

21  59.8 

1.92 

25.8 

11 

14  45.2 

14  45.9 

54     1.7 

+0.16 

54    4.3 

0.29 

22  44.9 

1.84 

26.8 

12 

14  47.0 

14  48.6 

54    8.5 

0.41 

54  14.1 

0.52 

23  28.4 

1.79 

27.8 

13 

14  50.4 

14  52.6 

54  20.9 

+0.63 

54  29.0 

+0.72 

6 

28.8 

14 

14  55.1 

14  57.8 

54  38.1 

0.80 

54  48.2 

0.68 

0  10.8 

1.76 

0.2 

15 

15    0.8 

15    4.1 

54  59.2 

0.96 

55  11.1 

1.04 

0  52.6 

1.75 

1.2 

16 

15    7.6 

15  11.3 

55  23.9 

+1.10 

55  37.6 

+1.17 

1  34.9 

1.79 

2.2 

17 

15  15.2 

15  19.4 

55  52.0 

1.24 

56    7.3 

1.31 

2  18.4 

1.86 

3.2 

18 

15  23.7 

15  28.3 

56  23.3 

1.38 

56  40.2 

1.44 

3    4.0 

1.98 

4.2 

19 

15  33.1 

15  38.1 

56  57.8 

+1.50 

57  16.2 

+1.56 

3  52.8 

2.11 

5.2 

20 

15  43.3 

15  48.6 

57  35.2 

1.61 

57  54.7 

1.64 

4  45.4 

2.26 

6.2 

21 

15  54.0 

15  59.4 

58  14.5 

1.66 

58  34.4 

1.65 

5  41.7 

2.41 

7.2 

22 

16    4.8 

16  10.0 

58  54.1 

+1.63 

59  13.3 

+1.56 

6  41.2 

2.51 

8.2 

23 

16  15.0 

16  19.6 

59  31.5 

1.47 

59  48.4 

1.34 

7  42.2 

2.53 

9.2 

24 

16  23.7 

16  27.1 

60    3.4 

1.16 

60  16.1 

0.95 

8  42.8 

2.48 

10.2 

25 

16  29.8 

16  31.7 

60  26.1 

+0.70 

60  32.8 

+0.41 

9  41.3 

2.38 

11.2 

26 

16  32.5 

16  32.3 

60  36.0 

+0.11 

60  35.3 

-0.22 

10  37.1 

2.27 

12.2 

27 

16  31.1 

16  28.8 

60  30.7 

-0.55 

60  222 

0.87 

11  30.2 

2.17 

13.2 

28 

16  25.4 

16  21.1 

60    9.9 

-1.18 

59  54.0 

-1.46 

12  21.4 

2.11 

14.2 

29 

16  15.9 

16  10.0 

59  35.0 

1.70 

59  13.3 

1.90 

13  11.6 

2.09 

15.2 

30 

16    3.5 

15  56.6 

58  49.4 

2.05 

58  24.1 

2.15 

14     1.6 

2.09 

16.2 

31 

L. 

15  49.5 

15  42.2 

57  57.8 

-2.20 

57  31.3 

-2.21 

14  52.0 

2.12 

17.2 
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MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION, 

Hour. 

RlgbtAstietutoiL 

Diff.fcr 

1  M  LDU  i.  . 

Declination. 

DHL  for 
1  Mkmuv 

j[>>  Li 

Kiglif  A4cettsl0D, 

Di£  for 
1  Mioatti. 

Declination. 

Diitfer 

1  Hlnaie. 

MONDAY  L 

WEDNESDAY  3. 

b     m      ■ 

a 

O          f          it 

>* 

h      to      1 

a 

D          t           ft 

M 

0 

o  4tf  mm 

*iJS»5 

N.  0    6  18.3 

15.156 

0 

2  31  39.02 

9.1329 

N.ll  27  16.3 

J2,7$a 

1 

0  50  37.97 

$Am 

0  21  27.1 

15,137 

1 

2  33  47.00 

2,1331 

11  39  59.5 

WJ&1 

2 

0  52  49.11 

2.1B45 

0  m  34.7 

15.116 

2 

2  35  54.99 

2.1333 

11  52  36.1 

vum 

3 

0  55     0.11 

3.1&31 

0  51   41.0 

15.093 

3 

2  38    2.99 

2,1335 

12    5   12.0 

KV-tt 

4 

0  57  w.m 

9.1796 

1     (3  45.9 

15.069 

4 

2  40  11.01 

2.1338 

12  17  41.2 

12.417 

i 

0  59  'JI.Gti 

2.1773 

1  21  49.3 

13.043 

8 

2  42  19.05 

2.1341 

12  30     5,0 

J2J67 

6 

i    i  32.22 

3.1749 

1  36  51.1 

L  5.0  J  7 

fi 

2  44  27.10 

2.1344 

12  42  25.2 

13.94; 

7 

l     3  42,64 

£.1727 

1   51  5U3 

14.989 

7 

9  46  35.18 

2.1348 

12  54  39.9 

[J..i  I 

8 

J     5  52.94 

3.1706 

2    6  49.8 

14.959 

8 

2  48  43.28 

2.L359 

13    G  49.7 

12.(21 

9 

i    s  an 

2,1634 

2  21  46.4 

14.998 

\} 

2  50  51.41 

2,1357 

13  18  54.4 

1WGT7 

10 

1    10  13.15 

0.1663 

2  3*i  41.1 

14.895 

10 

2  52  59.50 

3.1361 

13  30  54.1 

n.s&a 

11 

1   12  23.07 

2.1644 

2  51  &3.8 

14.861 

11 

2  55    7.74 

9.1366 

13  42  48.7 

1I.P67 

12 

1  14  32.88 

2.1695 

3    6  24.4 

14.826 

12 

2  57  15.96 

9.1379 

13  54  38.2 

11.789 

13 

1   16  42.57 

2.1607 

3  21   12.9 

14.789 

13 

2  59  24.21 

9,1378 

14    6  22.5 

11.695 

14 

1    18  52.16 

2.1589 

3  35  59.1 

14.751 

14 

3     1  32.50 

9.1385 

14  18     1.6 

11.667 

15 

1  21     1.64 

2.1572 

3  50  43.0 

14.712 

15 

3    3  40.83 

9.1392 

14  29  35.4 

11.519 

16 

1  23  11.02 

2.1555 

4    5  24.6 

14.671 

16 

3    5  49.20 

2.1398 

14  41     3.9 

11.431 

17 

1  £5  20.30 

2.1539 

4  20    3.6 

14.628 

17 

3    7  57.61 

2.1406 

14  52  27.1 

11J41 

18 

1  27  29.49 

2.1524 

4  34  40.0 

14.585 

18 

3  10    6.07 

2.1414 

15    3  44.8 

11.950 

19 

1  29  38.59 

2.1509 

4  49  13.8 

14.542 

19 

3  12  14.58 

9.1429 

15  14  57.1 

11.159 

20 

1  31  47.60 

2.1495 

5    3  45.0 

14.497 

20 

3  14  23.13 

2.1429 

15  26    3.9 

11.086 

21 

1  33  56.53 

2.1482 

5  18  13.4 

14.449 

21 

3  16  31.73 

2.1437 

15  37     5.1 

10.973  1 

22 

1  36    5.38 

2.1469 

5  32  38.9 

14.401 

22 

3  18  40.38 

9.1446 

15  48    0.7 

10.880  , 

23 

i 

1  38  14.16 
TC 

2.1457 

rBSDA 

N.  5  47     1.5 
Y  2. 

14.352 

23 

3  20  49.08 
TH 

2.1455 

URSD. 

N.15  58  50.7 
1Y  4. 

10.787 

0 

1  40  22.87 

2.1446 

N.  6     1  21.1 

14.301 

0 

3  22  57.84 

9.1464 

N.16    9  35.1 

10.693 

1     1 

1  42  31.51 

2.1434 

6  15  37.6 

14.249 

1 

3  25    6.65 

9.1473 

16  20  13.8 

10.597  1 

2 

1  44  40.08 

2.1423 

6  29  51.0 

14.197 

2 

3  27  15.52 

9.1483 

16  30  46.7 

10J00 

3 

1  46  48.59 

2.1413 

6  44     1.2 

14.143 

3 

3  29  24.45 

9.1493 

16  41   13.8 

10.403 

4 

1  48  57.04 

2.1404 

6  58    8.1 

14.087 

4 

3  31  33.44 

2.1503 

16  51  35.1 

10.306 

5 

1  51     5.44 

2.1396 

7  12  11.6 

14.030 

5 

3  33  42.49 

9.1512 

17     1  50.5 

10.206 

6 

1  53  13.79 

2.1388 

7  26  11.7 

13.972 

6 

3  35  51.59 

9.1599 

17  12    0.0 

10.109 

7 

1  55  22.09 

2.1380 

7  40    8.3 

13.914 

7 

3  38    0.75 

9.1533 

17  22    3.6 

10.010 

8 

I  57  30.35 

2.1372 

7  54     1.4 

13.855 

8 

3  40    9.98 

2.1544 

17  32     1.2 

9.909 

9 

1  59  38.56 

2.1366 

8    7  50.9 

13.794 

9 

3  42  19.28 

2.1555 

17  41  52.7 

9.808  1 

10 

2     1  46.74 

2.1360 

8  21  36.7 

13.732 

10 

3  44  28.64 

2.1566 

17  51  38.2 

9.707  1 

11 

2    3  54.88 

2.1354 

8  35  18.7 

13.669 

11 

3  46  38.07 

2.1577 

18     1  17.6 

9.606  ' 

12 

2    G    2.99 

2.1349 

8  48  56.9 

13.605 

12 

3  48  47.56 

9.1588 

18  10  50.9 

9.503 

13 

2    8  11.07 

2.U45 

9    2  31.3 

13.540 

13 

3  50  57.12 

9.1599 

18  20  18.0 

9.400 

14 

2  10  19.13 

2.1342 

9  16     1.7 

13.473 

14 

3  53    6.75 

9.1610 

18  29  38.9 

9.297 

15 

2  12  27.17 

2.1338 

9  29  28.1 

13.406 

15 

3  55  16.44 

9.1621 

18  38  53.6 

9.193 

10 

2  14  35.19 

2.1335 

9  42  50.4 

13.338 

16 

3  57  2(5.20 

2.1632 

18  48    2.1 

9.089 

17 

2  16  43.19 

2.1332 

9  56    8.6 

13.269 

17 

3  59  3(5.03 

2.1644 

18  57    4.3 

8484  1 

18 

2  18  51.18 

2.1331 

10    9  22.7 

13.200 

18 

4     1  45.93 

9.1656 

19    (5    0.2 

8.678  , 

19 

2  20  59.16 

2.1330 

10  22  32.6 

13.129 

19 

4    3  55.90 

2.1667 

19  14  49.7 

8.773  | 

20 

2  23    7.14 

2.1329 

10  35  38.2 

13.057 

20 

4    0    5.94 

2.1679 

19  23  32.8 

8.665  1 

21 

2  25  15.11 

2.1326 

10  48  39.4 

12.983 

21 

4     8  1(5.05 

2.1691 

19  32    9.5 

8.557 

22 

2  27  23.08 

2.1328 

1 1     1  36.2 

12.909 

22 

4   10  26.23 

2.1702 

19  40  39.7  ■ 

8.449  i 

23 

2  29  31.05 

2.1328 

11    14  28.5 

12.834 

23 

4  12  3(5.48 

2.1713 

19  49    3.4 

8J41 

24 

2  31  39.02 

2.  J  329 

N.ll  27  16.3 

12.758 

24 

4  14  46.79 

2.1725 

N.19  57  20.6  1 

&239| 
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THE  MOON'S  EIGHT  A8CEN8ION  AND  DECLINATION. 


Hour. 


BightAsoeaaion. 


DUE  for 
1  Minute. 


Declination. 


Difflor 
1  Minute. 


Hour. 


Bight  Ascension, 


Difffor 
1  Minnie. 


Declination. 


Difffor 
lMinnte. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


FRIDAY  5. 


ED       8 

8 

14  46.79 

9.1795 

16  57.18 

9.1737 

19    7.64 

9.1748 

21  18.16 

9.1759 

23  28.75 

9.1771 

25  39.41 

9.1789 

27  50.14 

9.1794 

30    0.94 

9.1805 

32  11.80 

9.1816 

34  22.73 

9.1897 

36  33.73 

9.1838 

38  44.79 

9.1848 

40  55.91 

9.1859 

43    7.10 

9.1870 

45  18.35 

9.1880 

47  29.66 

9.1800 

49  41.03 

9.1900 

51  52.46 

9.1909 

54    3.94 

9.1918 

56  15.48 

9.1998 

58  27.08 

9.1937 

0  38.73 

9.1946 

2  50.43 

9.1954 

5    2.18 

9.1963 

N.19  57  20.6 
20  5  31.3 
20  13  35.4 
20  21  32.9 
20  29  23.8 
20  37  8.1 
20  44  45.7 
20  52  16.6 

20  59  40.7 

21  6  58.1 
21  14  8.7 
21  21  12.5 
21  28  9.6 
21  34  59.8 

21  41  43.1 
48  19.5 
54  49.0 

1   11.6 
7  27.2 

22  13  35.9 
22  19  37.6 
22  25  32.2 
22  31  19.8 

N.22  37    0.4 


21 
21 
22 
22 


SATURDAY  6. 


5 
5 
5 
5 
5 
5 
5 


7  13.99 
9  25.84 
11  37.74 
13  49.68 
16  1.66 
18  13.66 
20  25.75 
5  2*2  37.85 
5  24  49.98 
5  27  2.15 
29  14.35 
31  26.58 
33  38.83 
35  51.11 
38  3.41 
40  15.73 
42  28.07 
44  40.42 


5 

5 

5 

5 

5 

5 

5 

5 

5  46  52.79 

5  49    5.17 

5  51   17.56 

5  53  29.95 

5  55  42.35 

5  57  54.74 

6  0    7.13 


9.1971 
9.1979 
9.1986 
9.1993 
9.9000 
9.9007 
9.9014 
9.9019 
9.9095 
9.9031 
9.9036 
9.9040 
9.9044 
9.9048 
9£059 
9.9055 
9.9057 
9.9060 
9.9069 
3.9064 


9.9086 
3.9066 
9.9065 
9.9065 


N.22  42 

22  48 
22  53 

22  58 

23  3 
23  8 
23  13 
23  18 
23  22 
23  27 
23  31 
23  &5 
23  40 
23  44 
23  47 
23  51 
23  55 

23  58 

24  2 
24  5 
24  8 
24  II 


24  14 

24  17 

iN.24  20 


33.9 
0.3 
19.7 
32.0 
37.1 
35.1 
26.0 
9.7 
46.2 
15.6 
37.8 
54.7 
0.4 
0.9 
54.1 
40.1 
18.8 
50.3 
14.5 
31.4 
41.0 
43.4 
38.5 
26.3 
6.8 


6.939 
8.193 
6.013 
7.903 
7.793 
7.683 
7.571 
7.45fc 
7.346 
7.933 
7.190 
7.007 
6.894 
6.779 
6.664 
6.549 
6.434 
6.318 
6.909 
6.086 
6.969 
6.859 
5.735 
5.617 


5.499 
5.389 
6.964 
6.145 
5.096 
4.907 
4.788 
4.668 
4.549 
4.430 
4.309 
4.188 
4.066 
3.947 
3.837 
3.706 
3.585 
3.464 
3.349 
3.3-21 
3.100 
9.979 
3.857 
9.736 
9.614 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  7. 


0 

2 

4 

6 

8 

11 

13 

15 

17 

19 


6  22 
6  24 
6  26 
6  28 
6  30 
6  33 
6  35 
6  37 
6  39 
6  41 
6  44 
6  46 
6  48 
6  50 


6  52 
6  55 
6  57 

6  59 

7  1 


8 

8 

7.13 

9.9065 

19.52 

9.9064 

31.90 

9.9063 

44.27 

9.9061 

56.63 

9.9058 

8.97 

9.9056 

21.30 

9.9053 

33.61 

9.9049 

45.89 

3.2045 

50.15 

3.9041 

10.38 

9.9036 

22.58 

9.9030 

34.74 

9.9034 

46.87 

9.9018 

58.i>6 

9.9011 

11.00 

3.3004 

23.00 

3.1996 

34.95 

3.1987 

46.84 

8.1978 

58.68 

3.1969 

10.47 

3.1960 

2<>.20 

9.1949 

33.86 

9.1938 

45.46 

9.1997 

N.2^20  6.8 
24  22  40.0 
24  25  5.9 
24  27  24.5 
24  29  35.8 
24  31  39.8 
24  33  36.4 
24  35  25.7 
24  37  7.8 
24  38  42.6 
24  40  10.0 
24  41  30.2 
24  42  43.1 
24  43  48.7 
24  44  47.0 
24  45  38.1 
24  46  21.9 
24  46  58.4 
24  47  27.7 
24  47  49.7 
24  48  4.5 
24  48  12.1 
24  48  12.5 

N.24  48    5.6 


MONDAY  8. 


56.99 

8.45 
19.83 
31.14 
42.37 
53.52 

4.59 
15.57 
26.46 
37.25 
47.95 
58.55 

9.04 
19.43 
29.72 
39.90 
49.97 
59.93 

9.77 
19.49 
29.09 
38.57 
47.1)2 
57.15 

6.25 


9.1916 
9.1903 
9.1891 
9.1876 
3.1865 
3.1853 
9.1838 
9.1633 
8.1807 
3.1791 
9.1775 
9.1758 
9.1740 
3.1733 
9.1706 
9.1688 
3.1669 
3.1650 
3.1630 
3.1610 
3.1590 
3  1569 
9.1548 
9.1597 
9.1505 


N.24 
I  24 

|  24 

,  24 
24 

!  24 

24 

24 

24 
i  24 

24 
24 
24 

'  24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

N.24 


47  51.5 
47  30.2 
47  1.8 
46  26.2 
45  43.5 
44  53.7 
43  56.7 
42  52.6 
41  41.4  ; 
40  23.2  | 
38  57.9  I 
37  25.6 
35  46.2 
33  59.8 
32  6.5; 
30  6.2, 
27  58.9 
25  44.7  : 
23  23.6 
20  55.6 
18  20.7  : 
15  39.0  ; 
12  50.5  ! 
9  55.2  j 
6  53.1  | 


9.614 
9.493 
9.371 
9jM9 
9.197 
9.005 
1.883 
1.763 
1.641 
1.519 
1.397 
1.976 
1.154 
1.033 
0.913 
0.791 
0.669 
0.546 
0.498 
0.307 
0.167 
+  0.067 
-0.054 
0.175 


0.395 
0.414 
0.533 
0.653 
0.771 
0.890 
1.009 
1.137 
1.945 
1.363 
1.480 
1.598 
1.71ft 
1.831 
1.947 
9.063 
3.179 
9.394 
9.409 
3.534 
3638 
9.759 
9.865 
9.978 
3.091 
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VII. 


GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Difll  for 
1  Minute. 

Declination. 

Difffor 
1  Minute. 

Hour. 

Bight  Ascension. 

Diflf.  for 
1  Minute. 

Declination. 

IMC  lor 

lMhrate. 

TUESDAY  9. 

THURSDAY  11. 

h     m     s 

8 

h    m      s 

s 

°  ~-£     J*~ 

., 

0 

7  45    6.25 

9.1505 

N.24    6  53.1 

3.091 

0 

9  25  18.36 

9.0163 

N.19  37  523 

7.905 

1 

7  47  15.21 

9.1483 

24    3  44.3 

3.203 

1 

9  27  19.37 

S.0153 

19  29  55.3 

7491 

2 

7  49  24.04 

2.1461 

24    0  28.8 

3.315 

2 

9  29  20.20 

9.0194 

19  21  53.3 

&076    ; 

3 

7  51  32.74 

2.1438 

23  57    6.5 

3.427 

3 

9  31  20.86 

9.0095 

19  13  46.2 

8.160 

4 

7  53  41.30 

2.1414 

23  53  37.6 

3.538 

4 

9  33  2 J. 34 

9.0065 

19    5  34.1 

8444 

5 

7  55  49.71 

2.1390 

23  50    2.0 

3.648 

5 

9  35  21.64 

9.0036 

18  57  16.9 

8-398 

6 

7  57  57.98 

2.1306 

23  46  19.8 

3.758 

;6 

9  37  21.77 

9.0007 

18  48  54.7 

MU 

7 

8    0    6.11 

2.1342 

23  42  31.0 

3.868 

7 

9  39  21.72 

1.9977 

18  40  27.6 

8.499 

8 

8    2  14.09 

2.1318 

23  38  35.6 

3.977 

8 

9  41  21.50 

1.9948 

18  31  55.7 

&573 

9 

8  -  4  21.93 

2.1294 

23  34  33.7 

4.086 

9 

9  43  21.10 

J  .9919 

18  23  18.9 

8JB3 

10 

8    6  29.62 

2.1969 

23  30  25.3 

4.194 

10 

9  45  20.53 

1.9891 

18  14  37.3 

8.739 

11 

8    8  37.15 

2.1243 

23  26  10.4 

4.302 

11 

9  47  19.79 

1.9869 

18    5  51.0 

&819 

12 

8  10  44.53 

2.1218 

23  21  49.0 

4.410 

12 

9  49  18.87 

1.9833 

17  56  59.9 

&89I 

13 

8  12  51.76 

2.1192 

23  17  21.2 

4.517 

13 

9  51  17.78 

1.9804 

17  48    4.1 

8.968 

14 

8  14  58.83 

2.1165 

23  12  47.0 

4.033 

14 

9  53  16.52 

1.9777 

17  39    3.7 

9.045 

15 

8  17    5.74 

2.1138 

23    8    6.5 

4.728 

15 

9  55  15.J0 

1.9749 

17  29  58.7 

9.1» 

16 

8  19  12.49 

2.1112 

23    3  19.6 

4.634 

16 

9  57  13.51 

1.9791 

17  20  49.1 

9.197 

17 

8  21  19.08 

2.1086 

22  58  26.4 

4.939 

17 

9  59  11.75 

1.9603 

17  11  35.0 

9.979 

18 

8  23  25.51 

2.1058 

22  53  26.9 

5.043 

18 

10     1     9.82 

1.9665 

17    2  16.5 

9.346 

19 

8  25  31.78 

2.1031 

22  48  21.2 

5.147 

19 

10    3    7.73 

1.9638 

16  52  53.5 

9.490 

20 

8  27  37.88 

2.1003 

22  43    9.3 

5.950 

20 

JO    5    5.48 

1.9611 

16  43  26.1 

9.493 

21 

8  29  43.82 

2.0976 

22  37  51.2 

5.353 

21 

10    7    3.06 

1.9583 

16  33  54.3 

9.565 

22 

8  31  49.59 

2.0948 

22  32  26.9 

5.456 

22 

10    9    0.48 

1.9557 

16  24  18.2 

9.637 

23 

8  33  55.19 
WEE 

2.0919 

>NESD 

N.22  26  56.5 
AY  10 

5.567 

23 

10  10  57.75 

F] 

1.9531 

aiDAi 

N.16  14  37.9 

:  12. 

9.707 

0 

8  36    0.62 

2.0891 

N.22  21  20.1 

5.658 

0 

10  12  54.86 

1.9505 

N.16    4  53.4 

9.777 

1 

8  38    5.88 

9.0862 

22  15  37.6 

5.758 

1 

10  14  51.81 

1.9479 

15  55    4.7 

9.847 

2 

8  40  10.97 

2.0834 

22    9  49.1 

5.858 

2 

10  16  48.61 

1.9453 

15  45  11.8 

9.910 

3 

8  42  15.89 

2.0805 

22    3  54.6 

6.958 

3 

10  18  45.25 

1.9497 

15  35  14.8 

9.963 

4 

8  44  20.63 

2.0776 

21  57  54.1 

6.056 

4 

10  20  41.74 

1.9409 

15  25  13.8 

10.050 

5 

8  46  25.20 

2.0747 

21  51  47.8 

6.154 

5 

10  22  38.08 

1.9377 

15  15    8.8 

10.117 

6 

8  48  29.60 

2.0718 

21  45  35.6 

6.259 

6 

10  24  34.27 

1.9359 

15    4  59.8 

10.189 

7 

8  50  33.82 

2.0689 

21  39  17.6 

6.349 

7 

10  26  30.31 

1.9398 

14  54  46.9 

10.947 

8 

8  52  37.87 

2.0660 

21  32  53.7 

6.446 

8 

10  28  26.21 

1.9305 

14  44  30.1 

10JJ8 

9 

8  54  41.74 

2.0630 

21  26  24.0 

6.542 

9 

10  30  21.97 

14)981 

14  34    9.5 

10.375 

10 

8  56  45.43 

2.0600 

21   19  48.0 

6.637 

10 

10  32  17.58 

1.9957 

14  23  45.1 

10.438 

11 

8  58  48.94 

2.0571 

21  13    7.6 

6.731 

11 

10  34  13.05 

1.9934 

14  13  16.9 

10.501 

12 

9    0  52.28 

2.0542 

21     6  20.9 

6.896 

12 

10  36    8.39 

1.9919 

14    2  45.0 

10.563 

13 

9    2  55.44 

2.0512 

20  59  28.5 

6.919 

J3 

10  38    3.59 

1.9189 

13  52    9.5 

10493 

14 

9    4  58.42 

2.0482 

20  52  30.6 

7.012 

14 

10  39  58.66 

1.9166 

13  41  30.3 

10.6S3 

15 

9    7     1.22 

2.0452 

20  45  27.1 

7.104 

15 

10  41  53.59 

1.9144 

13  30  47.5 

10.749 

16 

9    9    3.84 

2.0422 

20  38  18.1 

7.196 

16 

10  43  48.39 

1.9193 

13  20     1.2 

103)1 

17 

9  11     6.28 

2.0392 

20  31     3.6 

7.987 

17 

10  45  43.07 

1.9109 

13    9  11.4 

10J88 

18 

9  13    8.54 

2.0362 

20  23  43.7 

7.377 

18 

10  47  37.62 

1.9089 

12  58  18.2 

10J15 

19 

9  15  10.62 

2.0332 

20  16  18.4 

7.467 

19 

10  49  32.05 

1.9069 

12  47  21.6 

10.97? 

20 

9  17  12.52 

2.0302 

20    8  47.7 

7.556 

20 

10  51  26.36 

1.9041 

12  36  21.6 

11.088 

21 

9  19  14.25 

2.0273 

20     I   11.7 

7.644 

21 

10  53  20.54 

1.9091 

12  25  18.3 

11.088  | 

22 

9  21   15.80 

2.0243 

If)  53  30.4 

7.731 

22 

10  55  14.61 

1.9009 

12  14  11.7 

11.138  ' 

23 

9  23  17.17 

2.0213 

19  45  43.9 

7.818 

23 

JO  57    8.56 

1.8983 

12    3     1.8 

11.192  J 

24 

9  25  18.36 

2.0183 

N.19  37  52.2 

7.935 

24 

10  59    2.40 

1.8964 

N.ll  51  48.7 

11.844  , 
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MEAtf  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  A.Aoeneion. 

DUE  for 
1  Minnte. 

Declination. 

Diftfor 
1  Minute. 

Hoar. 

Right  Ascension. 

Diffifor 
1  Minnte. 

Declination. 

Diff.for 
1  Minnte. 

SA1 

PURDi 

iY  13. 

MONDAY  15. 

h      ID       s 

8 

Oft. 

a 

b    m      8 

s 

O          1          II 

tt 

0 

10  59    2.40 

1.8964 

N.ll  51  48.7 

11344 

0 

12  28  45.48 

13606 

N.  2    5  35.3 

19.889 

1 

1 1     0  56.13 

JiOVID 

11  40  32.5 

11.996 

1 

12  30  37.13 

13611 

1  52  41.5 

19.904 

2 

11    2  49.75 

13998 

11  29  13.2 

11347 

2 

12  32  28.8J 

1.8617 

1  39  46.8 

19.919 

3 

11     4  43.27 

1.8011 

11  17  50.9 

11397 

3 

12  34  20.53 

1.8693 

1  26  51.2 

19.933 

4 

11     6  36.68 

J  8894 

1 1     6  25.6 

11.447 

4 

12  36  12.29 

1.8630 

1  J3  54.8 

19346 

5 

11    8  29.99 

13877 

10  54  57.3 

11.496 

5 

12  38    4.09 

13637 

1     0  57.7 

19357 

6 

11  10  23.20 

1.8861 

10  43  26.1 

11344 

6 

•12  39  55.93 

1.8644 

0  47  59.9 

19.968 

7 

11  12  16.32 

1.8845 

10  31  52.0 

11399 

7 

12  41  47.82 

1.8653 

0  35     1.5 

19378 

8 

11  14    9.34 

1.8899 

10  20  15.1 

11.639 

8 

12  43  39.77 

1.8663 

0  22    2,5 

19.988 

9 

11   16    2.27 

1.8814 

10    8  35.4 

11.685 

9 

12  45  31.78 

1.8673 

N.  0    9    2.9 

13.997 

10 

11   17  55.11 

1.8800 

9  56  52.9 

11.730 

10 

12  47  23.85 

1.8683 

S.  0    3  57.2 

13.006 

11 

11  19  47.87 

1.8786 

9  45    7.8 

11.774 

Jl 

12  49  15.98 

1.8694 

0  16  57.8 

13.013 

12 

11  21  40.54 

1.8779 

9  33  20.0 

11318 

12 

12  51     8.18 

1.8706 

0  29  58.8 

13.019 

13 

11  23  33.13 

1.8759 

9  21  29.6 

11.869 

13 

12  53    0.45 

1.8718 

0  43    0.1 

13.094 

14 

11  25  25.65 

1.8747 

9    9  36.6 

11.904 

14 

12  54  52.79 

1.8730 

0  56     1.7 

13.099 

15 

11  27  J8.09 

1.8734 

8  57  41.1 

11.945 

15 

12  56  45.21 

1.8743 

1     9    3.6 

13.039 

16 

11  29  10.46 

1.8799 

8  45  43.2 

11.986 

16 

12  58  37.71 

1.8757 

I  22    5.6 

13.035 

17 

II  31     2.76 

1.8711 

8  33  42.8 

19.097 

17 

13    0  30.30 

1.8771 

1  35    7.8 

13.037 

18 

11  32  54.99 

1.8699 

8  21  40.0 

19.066 

18 

13    2  22.97 

1.8786 

1  48  10.1 

13.039 

19 

1 1  34  47.15 

1.8689 

8    9  34.9 

19.104 

19 

13    4  15.73 

13809 

2    1   12.5 

13.039 

20 

11  36  39.26 

1.8680 

7  57  27.5 

13.149 

20 

13    6    8.59 

13819 

2  14  14.8 

13338 

21 

11  38  3I.3J 

1.8670 

7  45  17.8 

19.180 

21 

13    8     1.56 

1.8833 

2  27  17.0 

13336 

22 

11  40  23.30 

13661 

7  33    5.9 

19*916 

22 

13    9  54.63 

1.8853 

2  40  19.1 

13334 

23 

11  42  15.24 

1.8659 

N.  7  20  51.9 

19.951 

23 

13  11  47.80 

1.8871 

S.  2  53  21.1 

13.039 

SI 

rNDA^S 

r  14. 

TUESDA 

Y  16. 

0 

11  44    7.13 

13644 

N.  7    8  35.8 

19386 

0 

13  13  4J.08 

1.6890 

S.  3    6  22.9 

13.098 

1 

11  45  58.97 

13637 

6  56  17.6 

19.390 

1 

13  15  34.48 

1.8909 

3  19  24.4 

19.093 

2 

11  47  50.77 
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20  47  37.0 
20  38  35.2 
20  29  24.7 
20  20  5.7 
20  10  38.2 
20  I  2.2 
19  51  17.9 
19  41  25.3 
19  31  24.5 
19  21  15.6 
19  10  58.7 

^  19  0  33.8 


9.971 
3.149 
3419 
3.489 
3.653 
3.893 
3.993 
4.163 
4.339 
4409 
4.670 
4.838 
5.006 
5.173 
5430 
5405 
5.671 
5.836 
6.000 
6.164 
6497 
6.489 
6450 
6.810 


6.969 
7.198 
7.387 
7.445 
7.601 
7.755 
7.909 
6.063 
8.914 
8.365 
8415 
8.663 
8.810 
8.957 
9.109 
9.946 
9.388 
9499 
9.669 
9.807 
9.945 
10.081 
10.915 
10.348 
10.480 
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GREENWICH  MB  AS  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

ttmir. 

RfglitAAoenglon. 

Difcfbr 

t  M  !  di « i  - 

DeoliuAtiuu. 

Dift  fur 
1  liinnte 

flour.; 

Right  A.flc<siin  ion . 

vm  for 

X  M  inn (■■ 

Ifed  inn  t  ion. 

for 

1  Minute, 

THURSDAY  25. 

SATURDAY  27. 

h     m     a 

1 

O          i          tt 

ti 

Il      io        p. 

* 

C             1              it 

,, 

0 

21  35  54,07 

9.4&7I 

S.19    0  33,8 

10.460 

0 

23  30  49.36 

34953 

8,  8  37     1,0 

14438 

1 

21  38  24.37 

9,4930 

18  50     1.1 

10,609 

1 

23  33    iVM) 

9.3916 

8  22    9.9 

i  175 

2 

21  40  53.83 

9,4589 

18  3!>  20.7 

1 0.737 

2 

23  35  24.35 

948PJ 

8    7  16.0 

m 

3 

21  43  23.04 

:'.1H7 

18  28  32.6 

10,«5 

3 

23  37  41.53 

9.9846 

7  52  19.5 

14469 

4 

21  45  5  J  ,99 

3.4804 

18  17  8&9 

10.901 

4 

23  39  58,50 

9.28  H 

7  37  20,5 

;:-W 

5 

21  48  20.69 

9,4763 

18    ti  33.7 

IJJJS 

5 

23  42  I5.2U 

34776 

7  22  19.1 

15449 

6 

21  .50  49.14 

tt.4730 

17  55  23.1 

J  1.337 

6 

23  44  31,81 

9,3743 

7     7   15.4 

15489 

7 

21  53  17.33 

3. 4677 

17  44     5.2 

Jl,&6 

7 

23  40  48.17 

9.9710 

6  52    9.5 

liUlf 

8 

21  55  45.26 

9.4G33 

17  32  40.1 

11.477 

8 

23  49    4,33 

9,9677 

6  37     1.5 

15.150 

9 

21  58  12.92 

9,4*69 

17  21     7.9 

ujto 

9 

23  51  20.29 

94644 

6  21  51JS 

88  | 

10 

22    0  40.32 

3.4545 

17    9  28.7 

1I.7J1 

10 

23  53  mm 

94613 

6    6  39.7 

119 

11 

22    3    7.46 

3-45(1  J 

16  57  42,li 

n.&G 

M 

23  55  51,65 

9.3589 

5  51  2<U 

1*440 

12 

22    5  34.34 

3.4457 

IG  45  49.6 

11.939 

12 

23  58     7.05 

9.9559 

5  36  io.y 

15467 

13 

22    8    0.95 

9.4413 

16  33  49.9 

13.050 

13 

•  0    0  22.27 

9.8589 

5  20  54.1 

15499 

14 

22  10  27.30 

8.4370 

16  21  43.6 

19.159 

14 

0    2  37.31 

3.8493 

5    5  35.9 

15414 

15 

22  12  53.39 

8.4396 

16    9  30.8 

19.967 

15 

0    4  52.18 

94464 

4  50  16.4 

15435 

16 

22  15  19.21 

9.4881 

15  57  11.6 

19.373 

16 

0    7    6.88 

9.8436 

4  34  55.7 

15.354 

17 

22  17  44.76 

8.4937 

15  44  46.0 

19.477 

17 

0    9  2J.41 

84406 

4  19  33.9 

15473 

18 

22  20  10.05 

8.4193 

15  32  14.3 

19.573 

18 

0  11  a5.77 

94380 

4    4  11.0 

15489 

19 

22  22  a5.07 

3.4148 

15  19  36.5 

19.681 

19 

0  13  49.97 

9.8353 

3  48  47.2 

15.409  | 

20 

22  24  59.83 

9.4104 

15    6  52.6 

19.781 

20 

0  16    4.01 

94387 

3  33  22.7 

15.414 

21 

22  27  24.32 

9.4060 

14  54    2.8 

13.876 

21 

0  18  17.90 

94308 

3  17  57.5 

15.495 

22 

22  29  48.55 

9.4016 

14  41    7.2 

19473 

22 

0  20  31.64 

94977 

3    2  31.7 

15.434 

23 

22  32  12.51 
PJ 

94979 

S.14  28    6.0 
'  26. 

13.087 

23 

0  22  45.23 
SI 

94953 

FNDA1 

S.  2  47    5.4 
I  28. 

15.449 

0 

22  34  36.21 

94988 

S.14  14  59.2 

13.159 

0 

0  24  58.68 

'94830 

S.  2  31  38.7 

15.447 

1 

22  36  59.65 

9.3884 

14     1  46.9 

13.950 

1 

0  27  11.99 

94906 

2  16  11.7 

15.451 

2 

22  39  22.82 

94840 

13  48  29.2 

13.338 

2 

0  29  25.16 

8.8183 

2    0  44.6 

15.459 

3 

22  41  45.73 

9.3797 

13  35    6.3 

13.495 

3 

0  31  38.19 

94161 

1  45  17.4 

15.459 

4 

22  44    8,38 

9.3754 

13  21  38.2 

13411 

4 

0  33  51.09 

94140 

1  29  50.3 

15.451 

5 

22  46  30.78 

9.3711 

13    8    5.0 

13.594 

5 

0  36    3.87 

9.9190 

1  14  23.3 

15.448 

6 

22  48  52.92 

9.3668 

12  54  26.9 

13.675 

6 

0  38  16.53 

94100 

0  58  56.5 

15.443 

7 

22  51  14.80 

94638 

12  40  44.0 

13.755 

7 

0  40  29.07 

94080 

0  43  30.1 

15.437 

8 

22  53  36.43 

9.3584 

12  26  56.3 

13.833 

8 

0  42  41.49 

94061 

0  28    4.1 

15.499 

9 

22  55  57.81 

9.3541 

12  13    4.0 

13409 

9 

0  44  53.80 

9.9049 

S.  0  12  38.6 

15.490 

10 

22  58  18.913 

9.3499 

II  59    7.2 

13.983 

10 

0  47    6.00 

9.9084 

N.  0    2  46.3 

15.408 

1J 

23    0  39.80 

34458 

11  45    6.0 

14.055 

11 

0  49  18.09 

84007 

0  18  J0.4 

15495 

12 

23    3    0.43 

9.3417 

11  31     0.6 

14.195 

12 

0  51  30.08 

8.1990 

0  33  33.7 

15481 

13 

23    5  20.81 

9.3377 

11  16  51.0 

14.194 

13 

0  53  41.97 

3.1974 

0  48  56.1 

15465 

14 

23    7  40.95 

9.3336 

11     2  37.3 

14.963 

14 

0  55  53.77 

9.1959 

1     4  17.5 

15447 

15 

23  10    0.84 

9.3995 

10  48  19.6 

14.337 

15 

0  58    5.48 

9.1944 

1   19  37.7 

15497 

16 

23  12  20.49 

34356 

10  a3  58.1 

14.389 

16 

1     0  17.10 

9.1999 

1  34  56.7 

15406 

17 

23  14  39.91 

9.3917 

10  19  32.9 

14.451 

17 

1     2  28.63 

9.1915 

1  50  14.4 

15483 

18 

23  16  59.09 

9.3178 

10    5    4.0 

14.511 

18 

1     4  40.08 

9.1909 

2    5  30.7 

15.959 

19 

23  11)  18.04 

34139 

9  50  31.6 

14.568 

19 

1     6  51.46 

9.1890 

2  20  45.5 

15,934 

20 

23  21  36.76 

9.3100 

9  35  55.8 

14.633 

20 

1     9    2.76 

9.1878 

2  a5  58.7 

15407 

21 

23  23  55.24 

94089 

.     9  21   16.8 

14.677 

21 

1   11   J3.99 

9.1866 

2  51   10.3 

15.178 

22 

23  26  13.50 

94035 

9    6  34.6 

14.739 

22 

1  13  25.15 

9.1855 

3    6  20.1 

15.147 

23 

23  28  31.54 

9.3988 

8  51  49.3 

14.780 

23 

1   15  36.25 

9.1845 

3  21  28.0 

15.115 

24 

23  30  49.36 

9.9969 

S.  8  37     1.0 

14498 

24 

1  17  47.29 

9.1835 

N.  3  36  33£ 

15469 
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Right  Ascension, 


Diff.  for 
1  Minute. 


Declination. 


DUE  for 
1  Minute. 


MONDAY  29. 


h  m 
1  17 
I  19 
1  22 
1  24 
1  26 
1  28 
I  30 
I  33 
1  35 
1  37 
J  39 
I  41 
1  43 
1  46 
1  48 
1  50 
1  52 
1  54 
1  56 

1  59 

2  I 
2  3 
2  5 
2    7 


8 

8 

47.29 

9.1835 

58.27 

3.1896 

9.20 

9.1817 

20.08 

8.1809 

30.91 

8.1801 

41.69 

8.1793 

52.43 

8.1787 

3.14 

8.1789 

13.81 

8.1776 

24.45 

8.1771 

35.06 

8.1767 

45.65 

8.1769 

56.21 

8.1758 

6.75 

8.1756 

17.28 

8.1754 

27.80 

8.1759 

38.31 

8.1751 

48.81 

8.1749 

59.30 

9.1748 

9.79 

8.1749 

20.29 

9.1750 

30.79 

8.1751 

41.30 

8.1758 

51.82 

8.1753 

N. 


TUESDAY  30. 


3  36  3^.9 

]; 

3  51  37.8 

J; 

4    6  39.6 

|l 

4  21  39.1 

J, 

4  36  36.3 

\i 

4  51  31.1 

h 

5    6  23.5 

]i 

5  21  13.4 

ji 

5  36    0.5 

i* 

5  50  44.8 

\* 

6    5  26.3 

\t 

6  20    5.0 

u 

6  34  40.7 

ji 

6  49  13.3 

\i 

7    3  42.8 

]i 

7  18    9.0 

u 

7  32  31.9 

\i 

7  46  51.4 

\i 

8     1     7.4 

8  15  19.9      1- 

8  29  28.8      l- 

8  43  33.9  1     l' 

8  57  a5.3  .    i: 

9  11  32.9 

10    2J34 

8.1755 

N. 

12  12.88 

8.1756 

14  23.44 

8.1769 

16  34.02 

8.1765 

14 

18  44.62 

9.1768 

1 

20  55.24 

8.1778 

1 

23    5.89 

8.1777 

1 

25  16.57 

8.1789 

27  27.28 

8.1787 

29  38.02 

9.1793 

31  48.80 

8.1800 

33  59.62 

8.1806. 

36  10.47 

8.1818 

1 

38  21.36 

8.1819 

1 

40  32.30 

9.1887 

1 

42  43.28 

9.1834 

1 

44  54.31 

9.1849 

1 

47    5.39 

9.1851 

49  16.52 

9.1859 

51  27.70 

9.1868 

53  38.94 

9.1877 

55  50.23 

9.1887 

58     1.58 

9.1896 

0  12.98 

9.1905 

2  24.44 

8.1915 

N.l 

9  25  26.5 
9  39  16.1 
9  53  1.7 
0  6  43.1 
0  20  20.3 
0  33  53.2 

0  47  21.7 

1  0  45.8 
1  14  5.4 
I  27  20.5 
1  40  31.0 

1  53  36.8 

2  6  37.7 
19  33.8 

2  32  25.1 
2  45  11.4 

2  57  52.7 

3  10  28.9 
3  23  0.0 
3  35  25.9 

3  47  46.5 

4  0  1.8 
4  12  11.8 
4  24  16.3 
4  36  15.3 


15.089 
15.047 
15.011 
14.979 
14.933 
14.893 
14.858 
14.808 
14.769 
14.715 
14.668 
14.690 
14.589 
14.517 
14.464 
14.409 
14.353 
14.996 
14.937 
14.178 
14.117 
14.054 
13.991 


13.860 
13.793 
13.795 
13.655 
13*84 
13.519 
13.438 
13.364 
13.989 
13.913 
13.136 
13.056 
18.975 
19.895 
19.813 
19.730 
18.646 
18^61 
18.475 
18^87 
18.999 
19.911 
19.191 
19.099 
11.937 


Honr. 


Right  Ascension. 


DUE  for 
1  Minute. 


Deolimation. 


Dill  for 
IMinnto. 


WEDNESDAY,  OCTOBER  1. 
9.1915   N.14  36  15.3 


h     m      «       I 
3    2  24.44 


11.937 


PHASES  OF  THE  MOON. 


C    I*ast  Quarter  . 
0  New  Moon 
3>  First  Quarter 
O  Full  Moon      . 


.Sept 


(I 
5 

J3 
21 

26 


b 
J5 

19 

10 

0 


m 
29.4 

53.0 

5.4 

59.7 


C   Apogee. 
<C    Perigee. 


Sept 


(l 
10 
26 


h 

11.4 

3.8 
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LUNAR  DISTANCES. 

• 

Name  and  Direction 

Noon. 

P.L 

of 

nr>- 

P.L. 

Of 

Vlh. 

P.  L. 

Of 

IX*. 

P.  K 

Of 

a* 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

a  Aquilae 

W. 

75  53  44 

9093 

O           /         *# 

77  24    5 

9999 

78  54  19 

3005 

80  2^25 

3014  1 

Jupitek 

W. 

67  42    4 

9186 

69  30  53 

9909 

71   19  17 

9919 

73     7  16 

9931  [ 

Fomalhaut 

w. 

41    6  33 

9690 

42  44  49 

9618 

44  23  19 

9610 

46    2     1 

9606  I 

Aldebaran 

E. 

56  50  19 

9995 

55    2  28 

9949 

53  15    3 

9960 

51  28    4 

9977  ! 

Pollux 

E. 

100  58    4 

9917 

99  10    2 

8933 

97  22  23 

9950 

95  35  10 

S9M ; 

2 

a  Aquilae 

W. 

87  51  24 

3083 

89  19  54 

3109 

90  48     1 

3191 

92  15  45 

3141  ! 

Jupiter 

W. 

82    0  47 

9394 

83  46  11 

9343 

85  31     7 

9369 

87  15  37 

9381 

Fomalhaut 

W. 

54  15  57 

96L7 

55  54  29 

9694 

57  32  52 

9633 

59  11     2 

9649 

a  Pegasi 

W. 

40  28    6 

3435 

41  49  41 

3381 

43  12  16 

3335 

44  35  45 

3998 

Aldebaran 

E. 

42  39  57 

9374 

40  55  45 

9395 

39  12    3 

9416 

37  28  51 

9438 

Pollux 

E. 

86  45  25 

9355 

85    0  46 

9375 

83  16  35 

9393 

81  32  50 

9419 

3 

a  Aquilae 

W. 

99  27  47 

3909 

100  52  43 

3990 

102  17    6 

3319 

103  40  56 

3349 

Jupiter 

W. 

95  51  21 

9475 

97  33  10 

9493 

99  14  32 

9519 

100  55  28 

9531 

Fomalhaut 

W. 

67  18  13 

9704 

68  54  48 

9718 

70  31     4 

9739 

72    7     1 

9747 

a  Pegasi 

W. 

51  42    4 

3188 

53    8  28 

3175 

54  35    7 

3167 

56     1  56 

3161 

Pollux 

E. 

73    0  49 

9507 

71  19  45 

9595 

69  39    7 

9545 

67  58  56 

25*4 

Sun 

E. 

121  36    1 

9849 

120    2  27 

9869 

118  29  19 

9889 

116  56  36 

9901 

4 

Fomalhaut 

W. 

80    1  44 

9898 

81  35  38 

9849 

83    9  12 

9858 

84  42  25 

9674 

a  Pegasi 
a  Arietis 

W. 

63  17    0 

3159 

64  43  58 

3163 

66  10  51 

3168 

67  37  38 

3175 

W. 

20  26  22 

3890 

21  41     4 

3677 

22  58  15 

3566 

24  17  26 

3480 

Pollux 

E. 

59  44  29 

9657 

58    6  51 

9675 

56  29  38 

9683 

54  52  49 

9710 

Sun 

E. 

109  19    9 

9997 

107  48  52 

3016 

106  18  59 

3035 

104  49  28 

3063 

5 

Fomalhaut 

W. 

92  23  19 

9955 

93  54  28 

9979 

95  25  16 

9987 

96  55  45 

3003 

a  Pegasi 
a  Arietis 

W. 

74  49  27 

3914 

76  15  19 

3994 

77  41     0 

3934 

79    6  29 

3944 

W. 

31  12  15 

3949 

32  37  35 

3990 

34    3  21 

3901 

35  29  29 

3187 

Pollux 

E. 

46  54  31 

9797 

45  19  59 

9813 

43  45  49 

9899 

42  11  59 

9845 

Sun 

E. 

97  27  30 

3141 

96    0  10 

3157 

94  33    9 

3173 

93    6  28 

3160 

6 

a  Pegasi 
a  Arietis 

W. 

86  10  50 

3999 

87  35    3 

3310 

88  59    4 

3391 

90  22  50 

3333 

W. 

42  43  22 

3153 

44  10  28 

3151 

45  37  37 

3149 

47    4  47 

3149 

Pollux 

E. 

34  27  58 

9994 

32  56    9 

9939 

31  24  40 

9054 

29  53  30 

9969 

Sun 

E. 

85  57  38 

3964 

84  32  44 

3977 

83    8    5 

3990 

81  43  41 

3300 

7 

a  Pegasi 
a  Arietis 

W. 

97  18  20 

3393 

98  40  45 

3405 

100    2  56 

3418 

101  24  52 

3430 

W. 

54  20  21 

3158 

55  47  20 

3160 

57  14  17 

3163 

58  41   10 

3166 

Aldebaran 

W. 

22  39    2 

3059 

24    8    2 

3060 

25  37    1 
71  59  19- 

3061 

27    5  59 

3063 

Sun 

E. 

74  45  14 

3359 

73  22  11 

3369 

3379 

70  36  39 

3388 

8 

a  Arietis 

W. 

65  54  47 

3179 

67  21  21 

3181 

68  47  51 

3163 

70  14  19 

3165 

Aldebaran 

W. 

34  30    9 

3076 

35  58  48 

3079 

37  27  25 

3089 

38  55  58 

3085 

Sun 

E. 

63  45  43 

3498 

62  23  58 

3434 

61     2  20 

3440 

59  40  49 

3446 

9 

a  Arietis 

W. 

77  26    4 

3195 

78  52  19 

3196 

80  18  33 

3197 

81  44  46 

3197 

Aldebaran 

W. 

46  17  59 

3094 

47  46  16 

3095 

49  14  31 

3096 

50  42  45 

3096 

Sun 

E. 

52  54  46 

3470 

51  33  48 

3474 

50  12  55 

3477 

48  52    6 

3460 

10 

a  Arietis 

W. 

88  55  40 

3199 

90  21  50 

3198 

91  48     1 

3108 

93  14  12 

3106 

i 

Aldebaran 

W. 

58    3  48 

3097 

59  32     1 

3096 

61     0  15 

3095 

62  28  31 

3094 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

6 

5* 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  *nd  Direction 
of  Object. 

Midnight. 

of 
Diff. 

xv*. 

of 
Diff. 

3039 

xvm»> 

Si  53  25 

of 
Diff. 

3059 

XXIh. 

of 
Diff. 

1 

a  Aquito 

W. 

O         '       // 

81  54  19 

3096 

O            /         // 

83  24    0 

86°  22  34 

3067 

Jupiter 

W. 

74  54  50 

9953 

76  41  58 

9970 

78  28  41 

99fe8 

80  14  57 

9306 

Fomalhaut 

W. 

47  40  48 

9603 

49  19  39 

9603 

50  58  30 

9607 

52  37  16 

9610 

Aklebaran 

E. 

49  41  31 

9906 

47  55  26 

9315 

46    9  48 

9834 

44  24  38 

9354 

Pollux 

E. 

93  48  21 

9984 

92    1  58 

9309 

90  16    1 

9390 

88  30  30 

9337 

2 

a  Aquihe 

W. 

93  43    5 

3163 

95    9  59 

3186 

96  36  24 

3910 

98    2  21 

3936 

Jupiter 

W. 

88  59  40 

9400 

90  43  15 

9418 

92  26  24 

9437 

94    9    6 

9456 

Fomalhaut 

W. 

60  49    0 

9654 

62  26  42 

9666 

64    4  10 

9678 

65  41  20 

9690 

a  Pegasi 

W. 

45  59  56 

3968 

47  24  48 

3949 

48  50    9 

3990 

50  15  57 

3904 

Aldebarnn 

E. 

&5  46  JO 

9458 

34    3  58 

9481 

32  22  18 

9506 

30  41  13 

9530 

Pollux 

E. 

79  49  32 

9431 

78    6  41 

9449 

76  24  16 

9469 

74  42  J9 

9488 

3 

otAquilae 

W. 

105    4  II 

3380 

106  26  51 

3413 

107  48  53 

3446 

J09  10  18 

3481 

Jupiter 

W. 

102  35  58 

9550 

104  16    2 

9568 

105  55  41 

9587 

107  34  54 

9604 

Fomalhaut 

W. 

73  42  38 

9763 

75  17  55 

9777 

76  52  51 

9793 

78  27  28 

9809 

a  Pegasi 

W. 

57  28  54 

3158 

58  55  54 

3156 

60  22  57 

3156 

61  50    0 

3158 

Pollux 

E. 

66  19  12 

9583 

64  39  53 

9601 

63     1     0 

9690 

61  22  32 

9638 

Sun 

E. 

115  24  17 

9990 

1 13  52  24 

9940 

1 12  20  54 

9960 

110  49  50 

9979 

i 

4 

Fomalhaut 

W. 

86  15  17 

9800 

87  47  49 

9907 

89  19  59 

9993 

90  51  49 

9939 

a  Pegaai 

W. 

69    4  17 

3181 

70  30  49 

3180 

71  57  11 

3197 

73  23  24 

3905 

a  Arietis 

W. 

25  38  12 

3408 

27    0  19 

3359 

28  23  30 

3308 

29  47  32 

3973 

Pollux 

E. 

53  16  23 

9799 

51  40  21 

9746 

50    4  42 

9763 

48  29  26 

9780 

Sun 

E. 

103  20  21 

3071 

101  51  36 

3089 

100  23  13 

3107 

98  55  Jl 

3194 

5 

Fomalhaut 

W. 

98  25  54 

3018 

99  55  44 

3034 

101  25  14 

3050 

102  54  25 

3066 

a  Pecan  i 
a  Arietis 

W. 

80  31  46 

3954 

81  56  51 

3965 

83  21  43 

3976 

84  46  23 

3987 

W. 

36  55  54 

3175 

38  22  S) 

3166 

39  49  23 

3161 

41  16  19 

3155 

Pollux 

E. 

40  38  31 

9861 

39    5  22 

9877 

37  32  35 

9893 

36    0    7 

9909 

Sun 

E. 

91  40    6 

3905 

90  14    3 

3990 

88  48  18 

3935 

87  22  49 

3950 

6 

a  Pegasi 
ft  Arietis 

W. 

91  46  24 

3345 

93    9  44 

3357 

94  32  50 

3369 

95  55  42 

3381 

W. 

48  31  57 

3150 

49  59    6 

3159 

51  26  13 

3154 

52  53  18 

3156 

Pollux 

E. 

28  22  39 

9985 

26  52    9 

3001 

25  22    0 

3017 

23  52  12 

3034 

Sun 

E. 

80  19  $) 

3314 

78  55  38 

3396 

77  31  57 

3337 

76    8  29 

3348 

7 

a  Pegasi 
ft  Ariel  is 

W. 

102  46  .35 

3444 

104     8    2 

3456 

105  29  16 

3470 

106  50  14 

3489 

W. 

60    8    0 

3169 

61  34  46 

3171 

63     1  30 

3174 

64  28  10 

3176 

Aldebaran 

W. 

28  34  54 

3064 

30    3  48 

3066 

31  32  39 

3069 

33     1  26 

3073 

Sun 

E. 

69  14    9 

3397 

67  51  49 

3405 

66  29  38 

3413 

65    7  36 

3491 

8 

a  Arietis 

W. 

71  40  45 

3188 

73    7    8 

3190 

74  33  28 

3199 

75  59  47 

3193 

Aldebaran 

W 

40  24  28 

3087 

41  52  54 

3089 

43  21  18 

3091 

44  49  39 

3093 

Sun 

E. 

58  19  25 

3459 

56  58    7 

3457 

55  36  55 

3469 

54  15  48 

3466 

9 

a  Arietis 

W. 

83  10  58 

3198 

84  37    9 

3198 

86    3  19 

3199 

87  29  30 

3199 

Aldebaran 

W. 

52  10  59 

3098 

53  39  11 

3098 

55    7  23 

3098 

56  35  35 

3097 

Sun 

E. 

47  31   19 

3483 

46  JO  36 

3486 

44  49  56 

3488 

43  29  19 

3490 

10 

a  Arietis 

W. 

94  40  24 

3197 

96    6  37 

3196 

97  32  50 

3195 

98  59    5 

3194 

Aldebaran 

W. 

63  56  48 

3099 

65  25    7 

3090 

66  53  28 



3088 

68  21  52 

3086 
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XV. 


.  GKEENWIOH  MEAK  TIME. 

j 

LUNAB  DISTANCES. 

Si 

1* 

Name  and  Dirootion 
of  Object. 

Noon. 

F.L. 

of 
Diff. 

in*. 

P.L. 

of 
Diff. 

VI*. 

P.L 

of 

Diff. 

n> 

F.L. 
of 
DHL 

10 

Sow 

E. 

42    8  44 

3499 

O          /        It 

40  48  11 

3494 

39°27  40 

8498 

3§    7  l5 

3496 

n 

Aldeharan 

W. 

69  50  18 

3083 

71  18  48 

3081 

72  47  21 

3078 

74  15  57 

3675 

Suit 

E. 

31  25  17 

3507 

30    5     1 

3509 

28  44  48 

3513 

27  24  39 

3517 

15 

Sun 

W. 

14     1  28 

3599 

15  21  28 

3489 

16  42  12 

3445 

18    3  38 

3409 

Antares 

E. 

63    5    0 

9998 

61  33  17 

9991 

60     1  26 

9914 

58  29  27 

9908 

Mars 

E. 

79  24    7 

3194 

77  56  26 

3117 

76  28  37 

3110 

75    0  38 

sic* 

16 

Suit 

W. 

24  59  16 

3988 

26  23  41 

3971 

27  48  27 

3956 

29  13  30 

3940 

Antares 

E. 

50  47  26 

9876 

49  14  37 

9870 

47  41  41 

9864 

46    8  36 

9656 

Mars 

E. 

67  38  26 

3069 

66    9  30 

3054 

64  40  25 

3046 

63  II     9 

3038 

a  AquiUe 

E. 

98  18  26 

3609 

96  59  54 

3589 

95  41     8 

3577 

94  22     9 

3566 

Jupiter 

E. 

104  24  15 

9835 

102  50  32 

9898 

J01   16  40 

9890 

99  42  37 

9819 

17 

Sun 

W. 

36  23    2 

3173 

37  49  43 

3161 

39  16  38 

3149 

40  43  49 

3137 

Antares 

E. 

38  21   17 

9831 

36  47  29 

9895 

35  13  34 

9891 

33  39  34 

9818 

Mars 

E. 

55  42  16 

9995 

54  11  57 

9986 

52  41  27 

9977 

51   10  45 

9968 

a  Aquilae 

E. 

87  44  29 

3594 

86  24  3J 

3517 

85    4  26 

3519 

83  44   15 

3508 

Jupiter 

E. 

91  49  43 

9770 

90  14  36 

9769 

88  39  18 

9754 

87    3  48 

9746 

18 

Sun 

W. 

48    3  15 

3078 

49  31  52 

3066 

51     0  42 

3054 

52  29  47 

3049 

Spies 
Mars 

W. 

21  44  20 

9881 

23  17    3 

9853 

24  50  22 

9898 

26  24   14 

9809 

E. 

43  34  24 

9991 

42    2  32 

9911 

40  30  28 

9901 

38  58  11 

9691 

a  Aquilae 

E. 

77    2  33 

3509 

75  42  11 

3504 

74  21  51 

3506 

73     1  34 

3511 

Jupiter 

E. 

79    3  22 

9698 

77  26  40 

9689 

75  49  46 

9680 

74  12  38 

9670 

19 

Sun 

W. 

59  58  51 

9984 

61  29  24 

9979 

63    0  14 

9960 

64  31  18 

9947 

Spica 

W. 

34  21     5 

9709 

35  57  42 

9685 

37  34  42^ 

9669 

39  12    3 

9654 

Jupiter 

E. 

66    3  44 

9691 

64  25  17 

9611 

62  46  35 

9600 

61     7  39 

9589 

a  Aquilce 

E. 

66  22    0 

a>58 

65    2  40 

3579 

63  43  35 

3590 

62  24  50 

3610 

Fomalhaut 

E. 

96    9  36 

9803 

94  35  12 

9791 

93    0  33 

9780 

91  25  39 

9769 

20 

Sun 

W. 

72  10  34 

9884 

73  43  13 

9871 

75  16    9 

9858 

76  49  22 

9845 

Spica 

W. 

47  23  53 

9581 

4:)    3  14 

9567 

50  42  54 

9553 

52  22  52 

9539 

Vekus 

W. 

25  59  34 

9984 

27  30    4 

9969 

29     1     4 

9940 

30  32  32 

9990 

Jupiter 

E. 

52  49  18 

9534 

51     8  52 

9593 

49  28  12 

9519 

47  47  16 

9500 

a  A  qui  lee 

E. 

55  57  21 

3754 

54  41  31 

3794 

53  26  23 

3840 

52  12    2 

3891 

Fomalhaut 

E. 

83  27  33 

9716 

81  51   14 

9706 

80  14  41 

9695 

78  37  55 

9666 

a  Pegasi 

E. 

101  22    2 

9958 

99  50  57 

9949 

98  19  32 

9997 

96  47  48 

9919 

21 

Sun 

W. 

84  39  38 

9780 

86  14  32 

9767 

87  49  45 

9754 

89  25  14 

9740 

Spica 

W. 

60  47  29 

9479 

62  29  21 

9459 

64  11  31 

9446 

65  54    0 

9433 

Venus 

W. 

38  16    8 

9896 

39  50    2 

9809 

41  24  17 

9793 

42  58  54 

9978 

Jupiter 

E. 

39  18  38 

9445 

37  36    8 

9434 

35  53  22 

9493 

34  10  20 

9419 

Fomalhaut 

E. 

70  30  59 

9649 

68  53    2 

9635 

67  14  54 

9698 

65  36  38 

9682 

a  Pegasi 

E. 

89    4  40 

9848 

87  31   15 

9837 

85  57  34 

9896 

84  23  40 

9817 

22 

Sun 

W. 

97  27    4 

9674 

99    4  19 

9661 

100  41  51 

9648 

102  19  41 

9636 

Spica 

W. 

74  31     2 

aaea 

76  IS  22 

3356 

77  m  59 

3344 

71)  44  55 

9339 

Venus 

w. 

50  57   17 

sess 

52  33  59 

9683 

54   11      1 

3669 

55  48  23 

9654 

Antares 

w. 

28  44  33 

'      9*K 

30  27  37 

3403 

32  11     9 

3384 

33  55     8 

9391 
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GREENWICH  MEAN  TIME. 

• 

LUNAB  DISTANCES. 

u 

Name  and  Direotion 
of  Object. 

Midnight. 

P.L. 

of 

Dlff. 

xv*. 

P.L. 

of 

DUEL 

xvnia. 

P.L. 
of 
Dlff. 

3503 

XXP>- 

P.L. 
of 
Dlff. 

10 

Sun      • 

E. 

96  46  45 

9499 

&5°26  20 

3501 

3l  5  57 

32  45  36 

3506 

11 

Aldebaran 

W. 

75  44  38 

3079 

77  13  22 

3088 

78  42  1 1 

3J64 

80  II     4 

3080 

Sun 

E. 

26    4  34 

3993 

24  44  35 

3599 

23  24  43 

3536 

22    4  59 

3545 

15 

Sun 

W. 

19  25  42 

3377 

20  48  22' 

3349 

22  11  35 

3397 

23  35  14 

3307 

An  tn  res 

E. 

56  57  19 

9909 

55  25    3 

9896 

53  52  39 

9888 

52  20    7 

9889 

Mars 

E. 

73  32  30 

3094 

72    4  13 

3086 

70  35  47 

3078 

69    7  11 

3070 

16 

Sun 

W. 

30  38  52 

3995 

32    4  31 

3919 

33  30  25 

3199 

34  56  36 

3186 

Antares 

E. 

44  35  23 

9S99 

43    2    3 

9846 

41  28  34 

9841 

39  54  59 

9836 

Mars 

E. 

61  41  44 

3030 

<i0  12    8 

3099 

58  42  21 

3013 

57  12  24 

3004 

aAquilee 

E. 

93    2  58 

3555 

91  43  35 

3546 

90  24    2 

3538 

89    4  20 

3530 

Jupiter 

E. 

98    8  23 

9804 

96  34    0 

S798 

94  59  25 

9788 

93  24  40 

9779 

17 

Suit 

W. 

42  11  13 

3195 

43  38  52 

3113 

45    fi  46 

3101 

46  34  53 

3089 

Antares 

E. 

32    5  29 

9615 

30  31  22 

9819 

28  57  10 

9811 

27  22  57 

9819 

Mars 

E. 

49  39  52 

9959 

48    8  48 

9950 

46  37  32 

9941 

45    6    4 

9931 

aAquilee 

E. 

82  24    0 

3505 

81     3  41 

3503 

79  43  20 

3501 

78  22  57 

3500 

Jupiter 

E. 

85  28    6 

9735 

83  52  13 

9796 

82  16    8 

9717 

80  39  51 

9708 

18 

Suw 

W. 

53  59    7 

3031 

55  26  41 

3090 

56  58  29 

3008 

58  28  33 

9998 

Spica 

W. 

27  58  3»> 

9778 

29  $*  36 

3757 

31     9    1 

9738 

32  44  51 

9719 

Mars 

E. 

37  25  41 

9881 

35  52  58 

9871 

24  20    3 

9861 

32  46  54 

9851 

a  Aquilfe 

E. 

71  41  23 

3517 

70  2J   18 

3595 

61)     1  21 

3534 

67  41  34 

3545 

Jupiter 

E. 

72  35  18 

9500 

70  57  45 

9651 

69  19  58 

9649 

67  41  58 

9631 

19 

Sun 

W. 

86    2  37 

9934 

67  34  13 

9999 

69    6    4 

9910 

70  38  11 

9897 

Spica 

W. 

40  49  45 

9639 

42  27  47 

9694 

44    6  10 

9809 

45  44  52 

9595 

Jupiter 

E. 

59  28  28 

9578 

57  49    3 

9567 

56    9  23 

9566 

54  29  28 

9545 

a  Aquilee 

E. 

61     6  25 

3639 

59  48  25 

3657 

58  30  52 

3686 

57   13  50 

37J7 

Fomalhaut 

E. 

89  50  31 

9758 

88  15    8 

9747 

8(5  39  30 

9736 

85    3  38 

9796 

30 

Sun 

W. 

78  22  51 

9839 

79  56  37 

9819 

81  30  40 

9806 

83    5    0 

9793 

Spica 

W. 

54    3  10 

9598 

55  43  47 

9519 

57  24  42 

9498 

59    5  56 

9485 

Venus 

W. 

32    4  25 

9899 

33  36  45 

9880 

35    9  29 

9869 

36  42  37 

9844 

Jupiter 

E. 

46    6    4 

9489 

44  24  36 

9478 

42  42  53 

9467 

41     0  54 

9456 

a  Aquilee 

E. 

50  58  33 

3949 

49  46    3 

4014 

48  34  37 

4085 

47  24  21 

4168 

Fomalhaut 

E. 

77    0  56 

9677 

75  23  45 

9668 

73  46  21 

9659 

72    8  46 

9650 

a  Pegasi 

E. 

95  15  45 

9898 

93  43  24 

9884 

92  10  46 

9879 

90  37  51 

9860 

21 

Sun 

W. 

91     1     1 

9796 

92  37    6 

9713 

94  13  28 

9700 

95  50    7 

9687 

Spica 

W. 

67  36  47 

9490 

69  19  53 

9407 

71     3  18 

9394 

72  47     1 

9381 

Venus 

W. 

44  33  53 

9760 

46    9  J3 

9744 

47  44  54 

9799 

49  20  55 

971.) 

Jupiter 

E. 

32  27    3 

9401 

::0  43  30 

9390 

28  59  44 

9381 

27  J5  42 

9379 

Fomalhaut 

E. 

63  58  12 

9816 

62  19  39 

96J0 

60  40  58 

9607 

59    2  12 

9603 

aPegnsi 

E. 

82  49  33 

.    9808 

81   15  15 

9600 

79  40  45 

9799 

78    6    6 

9785 

22 

Sun 

W. 

103  57  48 

9694 

105  36  11 

9611 

107  14  52 

9598 

1(8  53  49 

9586 

Spica 
Venus 

W 

81  30    9 

9390 

83  15  40 

9908 

85     1  29 

9996 

86  47  35 

9984 

W. 

57  26    4 

9640 

59    4    4 

9696 

60  42  23 

9619 

62  21     1 

9598 

Antares 

W. 

35  39  32 

9948 

37  24    1 

9333 

39    9  33 

9317 

40  55    8 

9309 

11 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTAKCE6. 

* 

P.L. 

F.L. 

P.  L. 

F.L. 

Name  and  Direction 

Noon. 

of 

m*- 

of 

Vlh. 

of 

DO 

of 

of  Objeot. 

Diff. 

Diff. 

Diff. 

dm: 

22 

Fomalhaut 

E. 

O            /         It 

57  23  21 

9601 

55  44  28 

9000 

54°    5  33 

9600 

52  2G  38 

9601, 

a  Pegasi 

E. 

76  31  17 

8779 

74  56  21 

9773 

73  21   18 

9769 

71  46  10 

9767  ; 

23 

Sun 

W. 

110  33    4 

9574 

112  12  34 

9569 

113  52  20 

9551 

115  32  21 

9540  1 

Spica 
Venus 

W. 

88  33  59 

9979 

90  20  39 

9961 

92    7  35 

9950 

93  54  48 

*m 

W. 

63  59  57 

9585 

65  39  12 

9579 

67  18  44 

9560 

68  58  34 

9548 

An  tares 

W. 

42  41     5 

9988 

44  27  22 

9974 

46  13  59 

9961 

48    0  56 

9948 

Fomalhaut 

E. 

44  13  30 

9649 

42  35  32 

9658 

40  57  56 

9679 

39  20  48 

9705 

a  Pegasi 

E. 

63  50  11 

9774 

62  15    9 

9780 

60  40  15 

9788 

59     5  32 

9890 

24 

Sow 

W. 

123  56    9 

9491 

125  37  35 

9483 

127  19  13 

9475 

129     1     2 

9467 

Venus 

W. 

77  21  49 

9491 

79    3  15 

9481 

80  44  54 

9479 

82  26  47 

9409 

Antares 

W. 

57    0  12 

9199 

58  48  52 

9189 

60  37  48 

9179 

62  26  57 

9163 

Mars 

W. 

34  52  16 

9799 

36  36  45 

9789 

38  21  28 

9779 

40    6  23 

9769 

a  Pegasi 
a  Arietis 

E. 

51  16  46 

9900 

49  44  27 

9931 

48  12  48 

9969 

46  41  57 

3013 

E. 

91  22  22 

9983 

89  .35  57 

9974 

87  49  19 

9965 

86    2  28 

995Bl 

25 

Venus 

W. 

90  59  13 

9494 

92  42  14 

9418 

94  25  23 

9419 

96    8  40 

9407  : 

An  tares 

W. 

71  35  55 

9195 

73  26  16 

9190 

75  16  45 

9115 

77    7  22 

9110 

Mars 

W. 

48  54     1 

9799 

50  40    3 

9793 

52  26  14 

9716 

54  12  32 

9711 

a  Arietis 

E. 

77    5  47 

9931 

75  18    6 

9997 

73  30  18 

9994 

71  42  26 

9933 

Aldebaran 

E. 

107  35  18 

9190 

105  44  49 

9114 

103  54  11 

9109 

102    3  25 

9104 

26 

Antares 

W. 

86  21  56 

9095 

88  13    3 

9094 

90    4  11 

9094 

91  55  19 

9094 

Mars 

W. 

63    5  28 

9695 

64  52  14 

9694 

66  39    2 

9694 

68  25  50 

9694 

Jupiter 

W. 

32  50  15 

9090 

34  41  29 

9088 

36  32  47 

9087 

38  24     7 

9086 

a  Arietis 

E. 

62  42  56 

9999 

60  55  12 

9933 

59    7  34 

9940 

57  20    6 

9947 

Aide  bam  n 

E. 

92  48  10 

9090 

90  56  56 

9089 

89    5  41 

9089 

87  14  24 

9090 

27 

Antares 

W. 

101  10  33 

9107 

103     1  22 

9111 

104  52    5 

9116 

106  42  40 

9193 

a  Aquilee 

W. 

58  42  17 

3168 

60    9    5 

3133 

61  36  35 

3101 

63    4  44 

3074 

Jupiter 

W. 

47  40  37 

9094 

49  31  45 

9097 

51  22  47 

9109 

53  13  43 

9108 

a  Arietis 

E. 

48  26    9 

9308 

46  40  21 

9395 

44  54  58 

9346 

43  10    5 

9369 

Aldebaran 

E. 

77  58  34 

9101 

76    7  36 

9106 

74  16  46 

9111 

72  26    3 

9117 

28 

a  Aquiloe 

W. 

70  32  20 

9989 

72    2  47 

9980 

73  33  25 

9974 

75    4  10 

9971 

Jupiter 

W. 

62  26    2 

9143 

64  15  56 

9159 

66    5  35 

9169 

67  55    0 

9179 

Aldebaran 

E. 

63  15    1 

9155 

61  25  26 

9165 

59  36    6 

9175 

57  47     1 

9186 

Pollux 

E. 

107  22  35 

9148 

105  32  49 

9158 

103  43  18 

9166 

101  53  59 

9176 

29 

a  Aquilee 

W. 

82  38    7 

9985 

84    8  39 

9993 

85  39    0 

3003 

87    9    9 

3016 

Jupiter 

W. 

76  57  57 

9931 

78  45  38 

9944 

80  32  58 

9958 

62  19  59 

9979 

Fomalhaut 

W. 

48  36    2 

9543 

50  16  16 

9539 

51  56  35 

9538 

53  36  55 

9540 

Aldebaran 

E. 

48  46    6 

9951 

46  58  54 

9966 

45  12    5 

9989 

43  25  39 

9998 

Pollux 

E. 

92  51  30 

9935 

91     3  55 

9948 

89  16  39 

9969 

87  29  43 

9976 

30 

a  Aquilee 

W. 

94  35  30 

3099 

96    3  41 

3190 

.  97  31  26 

3143 

98  58  44 

3167 

Jupiter 

\V. 

91    !>  as 

9350 

!>2  54  23 

9367 

94  38  46 

0389 

96  22  45 

3398 

Fomolhunt 

W. 

61  57  2i> 

9569 

63  37    0 

9578 

65  1H  24 

8S88( 

66  55  35  1 

tm\ 

a  Pegasi 

w. 

46  50  31 

■!]<r.' 

48  17  96 

al34 

49  44  54 

3LIJ 

51    12  50, 

.!"■•'!  | 

Aldehamli 

E. 

34  39  43 

9300 

m  55  54 

9411 

31    12  35 

3139 

29  29  46 , 

Wtf 

Pollux 

E. 

78  40  29 

9353 

7G  55  46 

9369 

75  11  27 

3386 

73  27  32 

Mi 

— a; 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

0 

9  a 

Name  and  Direction 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

xvnin. 

P.L. 
of 

XXlh. 

P.L. 
of 

22 

of  Object. 
Fomalhaut 

£. 

Diff. 

Diff. 

47  30  17 

Diff 

Diff. 

50  47  45 

9004 

O           $        II 

49    8  57 

9610 

9618 

O        •'        // 

45  51  46 

9699 

a  Pegnsi 

E. 

70  10  59 

9765 

68  35  45 

9765 

67    0  31 

9766 

65  25  19 

9769 

23 

Suif 

W. 

117  12  38 

9530 

118  53  10 

9590 

120  33  56 

9510 

122  14  56 

9T>00 

Spicii 

W. 

95  42  16 

9999 

97  30    0 

9919 

99  17  59 

9910 

I0J     6  12 

9900 

Venus 

W. 

70  38  41 

9536 

72  19    4 

9594 

73  59  44 

9513 

75  40  39 

9509 

Antares 

W. 

49  48  13 

9936 

51  35  47 

9994 

53  23  39 

9913 

55  11  47 

9909 

FomiiHinut 

E. 

37  44  15 

9737 

36    8  24 

9774 

34  33  22 

9890 

32  59  20 

9875 

a  Pegnsi 

E. 

57  31     4 

9813 

55  56  53 

9830 

54  23    4 

9849 

52  49  40 

9873 

24 

Sun 

W. 

130  43    2 

9460 

132  25  11 

9453 

134    7  30 

9448 

135  49  56 

9443 

Venus 

W. 

84    8  5:3 

9453 

85  51  12 

9445 

87  33  41 

9438 

89  16  22 

9431 

Antares 

W. 

64  16  21 

9155 

m    5  57 

9147 

67  55  45 

9139 

69  45  45 

9139 

Mars 

W. 

41  51  32 

9760 

43  36  53 

9759 

45  22  25 

9743 

47    8    8 

9738 

a  Pejgasi 
o  Arietis 

E. 

45  12    0 

3069 

43  43    4 

3119 

42  15  18 

3187 

40  48  53 

3965 

E. 

84  15  27 

9951 

82  28  15 

9945 

80  40  53 

9939 

78  53  23 

9935 

25 

Venus 

W. 

97  52    4 

9403 

m  35  34 

9400 

101   19    9 

9397 

103    2  48 

9395 

Antares 

W. 

78  58    6 

9106 

80  48  56 

9109 

82  39  51 

9098 

84  30  53 

9096 

Mars 

W. 

55  58  58 

9707 

57  45  29 

9703 

59  32    5 

9700 

61   18  45 

9697 

a  Arietis 

E. 

69  54  29 

9999 

68    6  34 

9999 

66  18  39 

9993 

64  30  46 

9995 

Altlebaran 

E. 

100  12  33 

9100 

98  21  34 

9097 

96  30  30 

9094 

94  39  22 

9099 

26 

Autares 

W. 

93  46  27 

9096 

95  37  33 

9097 

97  28  37 

9099 

99  19  37 

9103 

Mars 

W. 

70  12  37 

9695 

71  59  22 

9696 

73  46    6 

9698 

75  32  45 

9700 

Jupiter 

W. 

40  15  28 

9087 

42    6  48 

9088 

43  58    7 

9069 

45  49  24 

9091 

a  Arietis 

E. 

55  32  48 

9956 

53  45  43 

9966 

51  58  53 

9978 

50  12  21 

9999 

Aldebaran 

E. 

85  23    9 

9091 

&3  31  56 

9093 

81  40  43 

9095 

79  49  36 

9097 

27 

An  lares 

W. 

108  33    7 

9198 

110  23  23 

9135 

112  13  29 

9143 

114    3  22 

9151 

a  Aquilrc 

W. 

64  33  25 

3050 

66    2  36 

3030 

67  32  11 

3014 

69    2    7 

3000 

Jupiter 

W. 

55    4  31 

9114 

56  55    9 

9190 

58  45  38 

9197 

60  35  56 

9135 

a  Arietis 

E. 

41  25  46 

9396 

39  42    5 

9495 

37  59    6 

9460 

36  16  56 

9498 

AldebaraD 

E. 

70  35  29 

9193 

68  45    5 

9130 

66  54  51 

9138 

65    4  50 

9146 

28 

or  Aq  nil  83 

W. 

76  34  59 

9969 

78    5  50 

9970 

79  36  40 

9973 

81     7  27 

9978 

Jupiter 

W. 

69  44    9 

9189 

71  33    3 

9194 

73  21  39 

9906 

75    9  57 

9918 

Aldel>aran 

E. 

55  58  13 

9198 

54    9  43 

9910 

52  21  31 

9993 

50  33  38 

9937 

Pollux 

E. 

100    4  56 

9187 

98  16    9 

9196 

96  27  39 

9909 

94  39  25 

9999 

29 

a  Aquilce 

W. 

88  39    2 

3099 

90    8  39 

3044 

91  37  57 

3060 

93    6  55 

3079 

Jupiter 

W. 

84    6  39 

9987 

85  52  57 

9309 

87  38  52 

9316 

89  24  25 

9334 

Fomalhaut 

W. 

55  17  12 

9543 

56  57  26 

9548 

58  37  33 

9553 

60  17  33 

9561 

Aldebarau 

E. 

41  39  37 

9315 

39  53  59 

9333 

38    8  47 

9350 

36  24     1 

9370 

Pollux 

E. 

85  43    8 

9991 

83  56  55 

9306 

82  11     4 

9391 

80  25  ,35 

9337 

30 

a  Aquihe 

W. 

100  25  33 

3193 

101  51  50 

3990 

103  17  36 

3948 

104  42  48 

3979 

Jupiter 

W. 

98    6  20 

9417 

99  49  31 

9435 

101  32  16 

9459 

103  14  37 

9469 

Fomallmut 

W. 

68  34  30 

9619 

70  13    8 

9694 

71  51  30 

9638 

73  29  32 

9659 

u  Pegnsi 

W. 

52  41     7 

3078 

54    9  43 

3068 

55  38  32 

3059 

57    7  32 

3054 

Aid  baran 

E. 

27  47  30 

9489 

26    5  53 

9507 

24  24  50 

9535 

22  44  26 

9565 

Pollux 

E. 

71  44    0 

9490 

70    0  54 

9437 

68  18  12 

9455 

66  35  55 

9479 
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AT  GREENWICH  APPARENT  NOON. 

1 

i 

9 
M 

■q 

THE  SUN'S 

Sidereal 
Time  of 
Semi-    ' 

diameter 
I'auing 

Meridian. 

Equation  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 

Diff.  for' 
lHot 

Apparent 
Right  Ascension. 

nitt.  for 
1  Hour. 

Apparent 
Declination. 

WIT  for 
lHoor. 

diameter. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

b      m       » 

12  30  16.28 
12  33  53.77 
12  37  31.58 

* 

9.056 
9.069 
9.083 

S.   3  16  13.7 

3  39  29.9 

4  2  43.7 

-58.22 
58.13 
58.02 

16 
16 
16 

1.49 
1.76 
2.04 

64*36 
64.41 
64.46 

10  22/79 

10  41.79 

11  0.47 

0.796  > 

0.7B5 

0.771 

Sat. 

SUN. 

Mon. 

4 
5 
6 

12  41     9.74 
12  44  48.27 
12  48  27.  I'D 

9098 
9.114 
9.131 

4  25  54.9 

4  49    2.9 

5  12    7.5 

-57.90 
57.76 
57.60 

16 
16 
16 

2.31 
2.59 
2.86 

64.50 
64.56 
64.62 

11   18.81 
11  36.79 
11  54.37 

0.756  ' 

0.740 

0.723 

Tues. 
Wed. 
Thur. 

7 
8 
9 

12  52     6.53 
12  55  46.30 
12  59  26.52 

9.148 
9.167 
9.186 

5  35    8.2 

5  58     4.8 

6  20  56.9 

-57.43 
57.26 
57.07 

16 
16 
16 

3.13 
3.40 
3.68 

64.68 
64.74 
64.81 

12  11.54 
12  28.28 
12  44.57 

0.706 
0.687 
0.6U- 

Frid. 
Sat. 

SUN. 

10 
11 
12 

13     3    7.20 
13     6  48.37 
13  10  30.04 

9.206 
9.226 
9.247 

6  43  44.0 

7  6  25.8 
7  29     1.9 

-56.86 
56.63 
56.38 

16 
16 
16 

3.95 
4.22 
4.49 

64.88 
64.95 
65.02 

13     0.39 
13  15.74 
13  30.58 

0.646 
0.6'<M  : 
0.607 

Mon. 
Tues. 
Wed. 

13 
14 
15 

13  14  12.22 
13  17  54.93 
13  21  38.18 

9.268 
9.290 
9.313 

7  51  32.0 

8  13  55.6 
8  36  12.2 

-56.12 
55.84 
55.54 

16 
16 
16 

4.77 
5.04 
5.32 

65.09 
65.17 
65.25 

13  44.91 

13  58.71 

14  11.98 

0.56G 
0.561 
0.541 

Thur. 

Frid. 

Sat. 

16 
17 
18 

13  25  21.99 
13  29     6.38 
13  32  51.35 

9.337 
9.361 
9.386 

8  58  21.4 

9  20  23.0 
9  42  16.4 

-55.22 
54.89 
54.56 

16 
16 
16 

5.59 

5.87 
6.14 

65.33 
65.42 
65.51 

14  24.68 
14  36.81 
14  48.36 

0.517 
0.45)3 
0.468 

SUN. 

Mon. 

Tues. 

19 
20 
21 

13  36  36.93 
13  40  23.12 
13  44     9.95 

9.412 
9.438 
9.464 

10    4     1.3 
10  25  37.3 
10  47     3.8 

-54.18 
53.80 
53.40 

16 
16 
16 

6.42 
6.69 
6.97 

65.60 
65.70 
65.80 

14  59.31 

15  9.64 
15  19.35 

0.442 
0.416 
0.390 

Wed. 
Thur. 
Frid. 

22 
23 
24 

13  4Tt  57.42 
13  51  45.55 
13  55  34.36 

9.491 
9.520 
9.549 

11     8  20.6 
11  29  27.3 
11  50  23.4 

-52.99 
52.56 
52.11 

16 
16 

16 

7.24 
7.52 
7.79 

65.90 
66.00 
66.10 

15  28.41 
15  36.81 
15  44.52 

0.363 
0.335 
0.306 

Sat. 

SUN. 

Mon. 

25 
26 
27 

13  59  23.87 

14  3  14.10 
14     7     5.06 

9.578 
9.608 
9.639 

12  11     8.6 
12  31  42.5 
12  52     4.8 

-51.65 
51.17 
50.67 

16 
16 
16 

8.06 
8.32 

8.58 

66.21 
66.31 
66.42 

15  51.55 

15  57.87 

16  3.45 

0.277 
0.247 
0.216 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

14  10  56.76 
14  14  49.21 
14  18  42.44 
14  22  36.47 

9.670 
9.702 
9.735 
9.768 

13  12  15.0 
13  32  12.8 

13  51  57.7 

14  11  29.4 

-50.16 
49.63 
49.09 
48.53 

16 
16 
16 
16 

8.84 
9.10 
9.35 
9.59 

66.53 
66.64 
66.75 
66.86 

16    8.28 
16  12.37 
16  15.69 
16  18.22 

0.183 
0.153 
0.120 
0.087 

Sat. 

32 

14  26  31.31 

9.802 

S.  14  30  47.5 

-47.96 

16 

9.83 

66.97 

16  19.94 

0.053 

Note.— The  mean  time  of  set 

nidiamete 

r  passing  may  be  found  by  ■ 

ubtracting  0*.18  from  the  sidereal  time 

i. 

The  sign       prefixed 

to  the  h< 

rarly  change  of  deoUnation  in 

iioates  that  south  declinations  are  inci 

■earing. 

II. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 
p 

i      • 
i 

o 

1 

j 

1 

Bquarkoa  -r 

Time, 

to  be 

Added  to 

Moon  Time 

DiC  for 

1  Hour. 

SkdermJ 

Tiro*, 

Or 

Right  Ascension 

cf 

Menu  Sim. 

Apparent 
Right  Ascension, 

Diff.  for 
I  Hour. 

Apparent 
Declination 

DHL  tor 
1  Hour. 

Wed. 
Thur. 
Frid, 

I 

2 
3 

12  so  n!s5 

12  33  5539 
12  37  33.25 

9.0SB 
3.071 

R.Oga 

S.    3°  16  $£b 

3  39  40.3 

4  2  54.4 

-§&99 , 
58.14 

58.03 

m        ■ 

10  22.9! 

10  41.92 

11  0.61 

0.738 
0.785 

n.77i 

p      in        s 

12  40  40.76 
12  44  37.31 
12  46  33.86 

Bit 

SUN. 
Mou. 

4 
5 
6 

12  41   11.46 
12  44  50.04 
12  48  29.01 

9.100 
9.116 
9.1  SI 

4  26     5.8    -57.91 

4  49  14.1      57.77 

5  12  18.9     57.61 

11   18.95 
11  36.93 
11  54.51 

0.756 
0.740 
0.723 

12  52  30.41  1 

12  56  26.97 

13  0  23.52 

Tues. 
Wed. 

i  Thur. 

7 

8 
9 

12  52     8.39 
12  55  48.21 
12  59  28.47 

9.150 
9.169 
9.188 

5  35  19.9 

5  58  16.7 

6  21     9.0 

-57.44 
57.27 

57.08 

12  11.68 
12  28.42 
12  44.71 

0  706 
0.687 
0.668 

13     4  20.08 
13     8  16.63 
13  12  13.18  J 

Frid. 
Sat 

SUN 

10 
11 
12 

13     3     9.20 
13     6  50.41 
13  10  32.12 

9.308 
9.928 
9.249 

6  43  56.3    -56.87 

7  6  38.3 1    56.64 
7  29  14.6     56.39 

13     0.53 
13  15.88 
13  30.72 

0.648 
0.628 
0.607 

13  16     9.73 
13  20     6.29 
13  24    2.84 

Mon. 

Tues. 

!  Wed. 

13 
14 

15 

13  14   14.35 
13  17  57.10 
13  21  40.39 

9.270 
9.292 
9.315 

7  51  44.8-56.13 

8  14     8.5!     55.85 
8  36  25.3  |    55.55 

13  45.05 

13  58.85 

14  12.11 

0.586 
0.564 
0.541 

13  27  59.40 
13  31  55.95 
13  35  52.50 

1 

Thur. 
Frtd, 
Sat 

16 
17 
18 

13  25  24.24 
J  3  29     8.67 
13  32  53.68 

9.339 
9.363 
9.388 

8  58  34.7 

9  20  36.4 
9  42  29.9 

-55.23 
54.90 
54.55 

14  24.81 
14  36.94 

14  48.48 

0.517 
0.493 
0.468 

13  39  49.05 
13  43  45.61 
13  47  42.16 

SUN 
Tuei. 

19 
20 
21 

13  36  39.29 
13  40  25.52 
13  44   1238 

9.414 
9.440 
9.466 

10     4  14.9   -54.18 
10  25  50.9  1    53.80 
10  47    17.5      53.40 

14  59.42 

15  9.75 
15  19.45 

0.442 
0.416 
0.390 

13  51  38  72 
13  55  35.27 
13  59  31.83 

Wed. 
1  Thur. 

Frid. 

22 
23 
24 

13  47  59.88 
13  51  48.04 
13  55  36.88 

9.493 
9.521 
9.550 

11     8  34.3 
11  29  41.0 
11  50  37.1 

-52.99 
52.56 
52.11 

15  28.50 
15  36.89 
15  44.60 

0.363 
0.335 
0.306 

14     3  28.38 
14     7  24.93 
14  11  21.48 

Sal. 

SUN. 
I  Mon. 

25 
26 
37 

13  59  26.42 

14  3  16.67 
14     7     7.65 

9.579 
9.609 
9.G40 

12  11  22.3; -51.65 
12  31  56.2 1    51.17 
12  52    18.4      50.67 

15  51.62 

15  57.93 

16  3.50 

0.277 
0.247 
0.216 

14  15  18.04 
14  19  14.60 
14  23  11.15 

1 

Tues. 
Wed. 
Thur. 
■  Frid. 

28 
29 
30 
31 

14  10  59.37 
14  14  51.84 
14  18  45.09 
14  22  39.13 

9.671 
9.703 
9.736 
9.769 

13  12  28.5-50.16 
13  32  26.2  <    49.63 

13  52   11.0      49.09 

14  11   42.6      48.53 

16     8.33 
16  12.41 
16  15.72 
16  18.24 

0.185 
0.153 
0.120 
0.087 

14  27     7.70  ' 
14  31     4.26 
14  35     0.81   i 
14  38  57  37  j 

Sat. 

32 

14  26  33.98 

9.803 

S.  14  31      0.6-47.96 

16  19  95 

0.053 

14  42  53.92  : 

Vom— Thei 
The 

ismidiameter  for  mean  noon  n 
■ign  —  prefixed  to  the  hourly 
nereastng. 

lay  be  assumed  the  same  as  thi 
ohange  of  declination  indicates 

it  for  apparent  1 
that  south  deel 

loon, 
nations 

Diff.  for  1  hour, 
+  9».8565. 
(Table  III.)         : 
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11L 


I 


10 

11 

12 

13 
14 
J5 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


AT  GREENWICH  MEAN  NOON. 


i 


P 


274 
275 
276 

277 

278 
279 

280 
281 
282 

283 

284 
285 

2N6 
287 
288 

289 
290 
291 

29i> 
293 
294 

295 
296 
297 

298 
299 
300 

301 
302 
303 
304 


THE  SUN'S 


TRUE  LONaiTODB. 


188  15  11.8 

189  14  15.6 

190  13  21.7 

191  12  30.0 

192  11  40.6 

193  10  53.6 

194  10     9.0 

195  9  26.7 

196  8  46,7 

197  6    8.9 

198  7  33.3 

199  7    0.0 

200  6  28.8 

201  5  59,6 

202  5  32,4 

203  5    7.1 
201     4  43.7 

205  4  22.1 

206  4     2.3 

207  3  44.2 

208  3  27.9 

209  3  13.3 

210  3    0.4 

211  2  49.1 

212  2  39.5 

213  2  31.7 

214  2  25.7 

215  2  21.5 

216  2  19.2 

217  2  18.9 

218  2  20.7 


V 


14  51.3 

13  55.0 

13  1.0 

12  9.2 

11  19.7 

10  32.6 

9  47.9 

9  5.5 

8  25,4 

7  47.5 

7  11.8 

6  38.4 

6  7.1 

5  37.8 

5  10.5 

4  45.1 

4  21.5 

3  59.8 

3  39.9 

3  21.7 

3  5.3 

2  50.5 

2  37.5 

2  26.1 

2  16.4 

2  8.5 

2  2.3 

1  58.0 

1  55.6 

1  55.2 

1  56.9 


DUT,  for 
1  Hour. 


47,61 
47.70 
47.79 

47.89 
47.99 
43.09 

43.19 
48.29 
48.38 

48.47 
48.56 
48.65 

48.73 
48.82 
48.90 

43.98 
49.06 
49.14 

49.21 
49.28 
49.35 

49.43 
49.50 
49.57 

49.64 
49.72 
49.79 

49.87 
49.94 
50.03 
50.11 


32     305     219    2  24.5       2    0.6     150.20       —  0.06     9.9964750      -45.5 


LiTlTTOE. 


-0,50 
0.39 
0.27 

-0,14 

0.00 

+  0.11 

+  0.21 
0.29 
0.35 

+  0.38 
0,38 
0.34 

+  0,28 

0.19 

4-  0,08 

-  0,04 
0.17 
0.30 

—  0.43 
0.55 
0.65 

-0.72 
0.77 
0.79 

-0.77 
0.73 
0.66 

-0.57 
0.46 
0.33 
0.20 


of  thu 

Bultn*  Vector 

of  the 

Earth, 


0.0002264 

0.0001033 
9.9999805 

9.9998580 
9.9997357 
9,9996135 

9.9994913 
9.9993690 
99992466 

9  9991239 
99990009 
9.9988775 

9.9987540 
9.9986301 
99985059 

9,9983815 
9,9982570 
9  9981326 

9,9980084 
9.9978845 
9.9977610 

9.9976382 
9.9975163 
9.9973954 

9.9972756 
9.9971570 
9.9970396 

9.9969237 
9.9968093 
9.9966964 
9.9965850 


biff,  for 
1  Hour. 


-51.4 
51.3 
01*! 

-51.0 

50.9 
50.9 

-50.9 
51,0 
51.1 

-51.2 
51.3 
51.4 

-51.5 

51.6 
51,3 

-5L9 
51.9 
5K8 

-51.7 
51.5 
51.3 

-51.0 
50.6 
50.2 

-49.7 
49.2 
48.6 

-48.0 
47.4 
46.8 
46.1 


lf«*a  Tlcn* 

«r 

fiftdecealHeom. 


h      m      i 

11  17  27.96 
11  13  32.05 
11     9  36.14 

11  5  40.23 
11  1  44.33 
10  57  48.42 

10  53  52.51 
10  49  56.60 
10  46    0.69 

10  42  4.79 
10  38  8.86 
10  34  12.97 

10  30  17.06 
10  26  21 16 
10  22  25.25 

10  18  29.34 
10  14  33.43 
10  10  37.53 

10     6  41.62 

10     2  45.71 

9  58  49.80 

9  54  53.90 
9  50  57.99 
9  47    2.08 

9  43  6.17 
9  39  10.26 
9  35  14.35 

9  31  18.44 
9  27  22.53 
9  23  26.63 
9  19  30.72 

9  15  34.81 


Not*.— The  numbers  in  oolnmn  A  correspond  to  the  true  equinox  of  the  detej  in  column  V,  to 
the  Tsiiiiu  equinox  of  January  0*,0. 


DHL  for  1  Hour, 
—  9-.S296. 

(Triii*  n.)     , 


IV. 
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GREENWICH  MEAN  TIME. 

d 

THE  MOON'S 

1 

SBKlblAMZXKB. 

HORIZONTAL 

PARAI*T<AT. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
IHour. 

Midnight. 

DUT.  for 
IHour. 

Meridian  of 
Greenwich. 

Din*,  for 
IHour. 

Noon. 

l 

15  49.5 

15  42.2 

57  57*8 

-2.80 

57  3L3 

-2.21 

h       m 

14  52.0 

m 
2.12 

d 

17.2 

2 

15  35.0 

15  28.0 

57     4.9 

2.17 

56  39.3 

2.09 

15  43.2 

2.14 

18.2 

1      3 

15  21.4 

15  15  1 

56  14.8 

1.98 

55  51.9 

>       1.84 

16  34.9 

2.16 

19.2 

1      4 

15    9.4 

15    4.2 

55  30.8 

-1.67 

55  11.8 

-1.49 

17  26.8 

2.14 

20.2 

5 

14  59.7 

14  55.8 

54  55.2 

1.29 

54  41.0 

1.09 

18  17.8 

2.10 

21.2 

6 

14  52.6 

14  50.2 

54  29.3 

0.87 

54  20.2 

0.65 

19    7.5 

2.03 

22.2 

7 

14  48.4 

14  47.3 

54  13.7 

-0.44 

54    9.7 

-0.24 

19  55.5 

1.95 

23.2 

8 

14  46.9 

14  47.1 

54    8.1 

-0.04 

54    8.9 

+0.16 

20  41.1 

1.87 

24.2 

1      » 

14  47.9 

14  49.3 

54  11.9 

+0.34 

54  16.9 

0.50 

21  25.1 

1.80 

25.2 

10 

14  51.1 

14  53.5 

54  23.8 

+0.65 

54  32.4 

+0.78 

22     7.7 

1.77 

26.2 

11 

14  56.2 

14  59.3 

54  42.5 

0.90 

54  53.9 

1.00 

22  50.0 

1.7(1 

27.2 

12 

15    2.7 

15     6.4 

55     6.4 

1.09 

55  19.8 

1.15 

23  32.3 

1.79 

28.2 

13 

15  10.2 

15  14.2 

55  33.8 

+  1.19 

55  48.3 

+1.22 

6 

29.2 

14 

15  18.2 

15  22.2 

56    3.1 

1.24 

56  18.0 

1.25 

0  15.8 

1.87 

0.5 

15 

15  26.3 

15  30.4 

56  33.0 

1.25 

56  47.9 

1.24 

1     1.4 

1.96 

1.5 

16 

15  34.4 

15  38.4 

57    2.7 

+1.22 

57  17.2 

+1.20 

1  49.8 

2.09 

2.5 

17 

15  42.2 

15  46.0 

57  31.4 

1.17 

57  45.3 

1.15 

2  41.7 

2.24 

3.5 

18 

15  49.7 

15  53.3 

57  58.9 

1.12 

58  12.1 

1.09 

3  37.2 

2.37 

4.5 

19 

15  56.8 

16    0.1 

58  24.9 

+  1.05 

58  37.2 

+1.01 

4  35.5 

2.46 

5.5 

20 

16    3.4 

16    6.4 

58  49.0 

0.96 

59     0.1 

0.90 

5  35.3 

2.48 

6.5 

21 

16    9.2 

16  11.7 

59  10.4 

0.82 

59  19.7 

0.73 

6  34.8 

2.43 

7.5 

22 

16  13.9 

16  15.7 

59  27.8 

+0.62 

59  34.5 

+0.49 

7  32.1 

2.33 

8.5 

23 

16  17.1 

16  J7.9 

59  39.4 

+0.34 

59  42.4 

+0.16 

8  26.9 

2.23 

9.5 

24 

16  18.1 

16  17.7 

59  43.2 

-0.04 

59  41.6 

-0.24 

9  19.2 

2.14 

10.5 

25 

16  16.6 

16  14.7 

59  37.5 

-0.46 

59  30.7 

-0.68 

10    9.7 

2.08 

11.5 

26 

16  12.2 

16    8  9 

59  21.3 

0.90 

59     9.2 

1.11 

10  59.2 

2.06 

12.5 

27 

16    4.9 

16    0.3 

58  54.7 

1.31 

58  37.9 

1.48 

11  48.7 

2.08 

13.5 

28 

15  55.2 

15  49.7 

58  19.2 

-1.63 

57  59.0 

-1.74 

12  39.0 

2.12 

14.5 

29 

15  43.9 

15  379 

57  37.6 

1.82 

57  15.5 

*   1.86 

13  30.4 

2.17 

15.5 

30 

15  31.8 

15  25.8 

56  53.1 

1.86 

56  30.9 

1.83 

14  23.0 

2.20 

16.5 

3) 

15  19.9 

15  14.3 

56     9.3 

1.77 

55  48.7 

1.67 

15  15.9 

2.20 

17.5 

32 

15    9.0 

15    4.2 

55  29.4 

-1.54 

55  11.8 

-1.39 

16    8.4 

2.16 

18.5 
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V. 


■ 

GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Soar. 

Right  A  AC!  en  lion 

Dlflt  for 
1  Minute. 

Dedication- 

Biff  for 
1  Minute. 

Hour. 

Bight  Aeoenrion. 

Diftfor 
1  Minute. 

Declination- 

• 

Difffcr 
1  Minute. 

WEI 

>NESI 

>AY  1. 

FRIDAY  S. 

0 

h      in      s 

3    2  24.44 

• 

9.1916 

N,14°36  liS 

(1.937 

0 

h     m     a 
4  48  54.35 

• 
9.9438 

N.22    8  \6.\ 

M 

6451 

I 

3    4  35.96 

2.1096 

14  48    8.7 

11,844 

1 

4  51     9.00 

9.9445 

22  14  51.5 

6*598 

2 

3    6  47,55 

3.1937 

14  59  5G.6 

11.751 

2 

4  S3  23.69 

9.9459 

22  21    19.5 

6.404 

3 

3    8  5SW0 

9.1047 

15  11  &,8 

H.650 

3 

4  55  38.43 

9.9459 

22  27  40.0 

6480 

4 

3  11    10.91 

9J957 

15  23  15.3 

JLftf] 

4 

4  57  53.20 

9.9465 

22  33  53.1 

6.157 

5 

3  13  22.69 

IP 

15  34  46.0 

IJ.-M.i 

5 

5    0    8.01 

9.9479 

22  39  58.8 

6433 

0 

3  15  34.53, 

9J979 

15  46  10.9 

11.360 

6 

5    2  22.86 

9.9478 

22  45  57.0 

5.908 

7 

3  17  4&44 

9.1991 

15  57  29.9 

11. 963 

7 

5    4  37.74 

9.9483 

22  51  47.7 

5.783 

8 

3  19  58.42 

9.3009 

16    8  43.0 

JlJr-.il 

8 

5    6  52.65 

9.9487 

22  57  30.9 

5457 

9 

3  22  10.46 

9.9013 

16  19  50.2 

11,069 

9 

5    9    7.58 

9.9491 

23    3    6.5 

5.531 

10 

3  24  23-57 

9.9094 

1G  30  51.3 

J  0,364 

10 

5  11  22.54 

9.9495 

23    8  34.6 

5.406 

II 

3  26  34.75 

IMS 

16  41  46.3 

10.  ac? 

11 

5  13  37.52 

9.9499 

23  13  55.2 

5460 

12 

3  28  47.01 

9.9049 

16  52  35,3 

10.763 

12 

5  15  52.53 

94503 

23  19    8.2 

5.153 

"3 

3  mo  sa;i4 

9.0060 

17     3  18.1 

lU.tfol 

13 

5  18    7.56 

9.9506 

23  24  13.6 

5497 

14 

3  33  11.73 

9.9079 

17  13  54.6 

10.557 

14 

5  20  22.60 

9.9508 

23  29  11.4 

4401  1 

15 

3  35  24.20 

3.9084 

17  24  24,!) 

10,459 

15 

5  22  37.65 

9.9510 

23  34     1.7 

4.775 

16 

3  37  36,74 

3.2096 

17  34  48,11 

10.347 

16 

5  24  52.72 

9.9519 

23  38  44.4 

4447 

17 

3  39  49.35 

9-2108 

17  45    6,5 

16.94  J 

17 

5  27    7.80 

9.9513 

23  43  19.4 

4419 

18 

3  42    2.04 

9.9131 

17  55  17.8 

Jl'lJ.vl 

18 

5  29  22.88 

9.9514 

23  47  46.7 

4499 

19 

3  44  14.80 

um 

18    5  22.6 

10.096 

19 

5  31  37.97 

9.9515 

23  52    6.4 

4465 

20 

3  46  27.63 

9.9144 

18  15  20.9 

9.917 

20 

5  33  53.06 

9.9514 

23  56  18.5 

4.138 

21 

3  48  40.53 

9.9156 

%  18  25  12.7 

9.800 

21 

5  36    8.14 

9.9513 

24    0  23.0 

4.011 

22 

3  50  53.50 

9.9168 

18  34  58.0 

9.700 

22 

5  38  23.22 

94519 

24    4  19.8 

3484 

23 

3  53    6.55 
TH 

94181 

URSD, 

N.18  44  36.7 
kY  2. 

9.500 

23 

5  40  38.29 

SA 

9.9511 

TURD. 

N.24    8    9.0 
AY  4. 

3.757 

0 

3  55  19.67 

S.9I93 

N.18  54    8.8 

9.479 

0 

5  42  53.35 

9.9509 

N.24  11  50.6 

3499 

1 

3  57  32.86 

9.9904 

19    3  34.2 

9.367 

1 

5  45    8.40 

9.9507 

24   15  24.5 

3401 

2 

3  59  46.12 

9.9916 

19  12  52.8 

9.954 

2 

5  47  23.43 

9.9504 

24  18  50.7 

3473 

3 

4     1  59.45 

9.9997 

19  22    4.7 

9.141 

3 

5  49  38.44 

94500 

24  22    9.2 

3.945 

4 

4     4  12.85 

9.9939 

19  31     9.8 

9.097 

4 

5  51  53.43 

9.9497 

24  25  20.1 

3.117 

5 

4    6  26.32 

9.9951 

19  40    8.0 

8.913 

5 

5  54     8.40 

9.9493 

24  28  23.3 

9489 

6 

4    8  39.87 

9.9963 

19  48  59.4 

8.799 

6 

5  56  23.34 

9.9488 

24  31  18.8 

9.869 

7 

4  10  53.48 

2.2974 

19  57  43.9 

8.684 

7 

5  58  38.25 

9.9489 

24  34    6.7 

9.734 

8 

4  13    7.16 

9.9985 

20    6  21.5 

8.568 

8 

6    0  53.12 

2.9476 

24  36  46.9 

9407 

9 

4  15  20.90 

9.9996 

20  14  52.1 

8.459 

9 

6    3    7.96 

94470 

24  39  19.5 

9.479 

10 

4  17  34.71 

9.9307 

20  23  15.7 

8.335 

10 

6    5  22.76 

9.9463 

24  41  44.4 

9459 

11 

4  19  48.59 

9.9318 

20  31  32.3 

8.918 

11 

6    7  37.52 

9.9456 

24  44     1.7 

9494 

12 

4  22    2.53 

94328 

20  39  41.9 

8.101 

12 

6    9  52.23 

9.9448 

24  46  11.3 

9.097 

13 

4  24  16.53 

9.9338 

20  47  44.4 

7489 

13 

6  12    6.89 

9.9439 
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EilDAT 

8.11     2  51.0 
24. 

13479 

0 

21   18  28.76 

3.4478 

S.20  22  31.6 

9.310 

0 

23  11  14.13 

94556 

S.  10  48  50.8 

14.035 

1 

21  20  55.51 

8.4438 

20  13    9.0 

9.440 

1 

23  13  29.36 

8.8588 

10  34  46.8 

14.097 

3 

21  23  22.02 

3.4398 

20    3  38.7 

9.569 

2 

23  15  44.39 

3.3488 

10  20  39.2 

14.157 

3 

21  25  48.29 

3.4358 

19  54    0.7 

9.698 

3 

23  17  59.21 

8.8454 

10    6  28.0 

14.915 

4 

21  28  14.31 

3.4317 

19  44  15.0 

9.896 

4 

23  20  13.84 

3.3433 

9  52  13.4 

14.973 

5 

21  30  40.09 

3.4376 

19  34  21.6 

9.952 

5 

23  22  28.28 

3.3391 

9  37  55.4 

14.338 

6 

21  33    5.62 

3.4334 

19  24  20.7 

10.077 

6 

23  24  42.53 

9.9360 

9  23  34.1 

14383 

7 

21  a5  30.90 

2.4193 

19  14  12.3 

10.201 

7 

23  26  56.60 

94339 

9    9    9.6 

14.433 

8 

21  37  55.93 

9.4159 

19    3  56.6 

10.332 

8 

23  29  10.48 

94398 

8  54  42.1 

14.483 

9 

21  40  20.72 

3.4111 

18  53  33.6 

10.443 

9 

23  31  24.18 

94989 

8  40  11.6 

14.532 

10 

21  42  45.26 

3.4068 

18  43    3.4 

10.563 

10 

23  33  37.71 

9.9941 

8  25  38.2 

14.580 

11 

21  45    9.54 

3.4085 

18  32  26.0 

10.683 

11 

23  35  51.07 

94212 

8  11     2.0 

14.636 

13 

21  47  33.56 

9.3983 

18  21  41.6 

10.796 

12 

23  38    4.25 

84183 

7  56  23.1 

14.670 

13 

21  49  57.33 

9.3941 

18  10  50.2 

10.914 

13 

23  40  17.36. 

84156 

7  41  41.6 

14.718 

14 

21  52  20.85 

93899 

17  59  51.9 

11.026 

14 

23  42  30.12 

3.3130 

7  26  57.6 

14.754 

15 

21  54  44.12 

23857 

17  48  46.8 

11.141 

15 

23  44  42.82 

2.2103 

7  12  11.1 

14.794 

16 

21  57    7.13 

24814 

17  37  35.0 

11.252 

16 

23  46  55.36 

24077 

6  57  22.3 

14.839 

17 

21  59  29.89 

24772 

17  26  16.5 

11.362 

17 

23  49    7.74 

2.8051 

6  42  31.3 

14.868 

18 

22    1  52.39 

24729 

17  14  51.6 

11.471 

18 

23  51   19.97 

2.8037 

6  27  38.2 

14.903 

19 

22    4  14.64 

94687 

17    3  20.0 

)  1.578 

19 

23  53  32.06 

8.3003 

6  12  43.0 

14.936 

30 

32    6  36.64 

93645 

16  51  42.1 

11.683 

20 

23  55  44.01 

3.1980 

5  57  45.9 

14467 

31 

32    8  58.38 

94603 

16  39  58.0 

11.787 

21 

23  57  55.82 

9.1957 

5  42  47.0 

14.997 

33 

32  11  19.87 

94561 

16  28    7.7 

11.890 

22 

0    0    7.49 

3.1934 

5  27  46.3 

15.026 

33 

22  13  41.11 

94519 

16  16  11.2 

11.992 

23 

0    2  19.02 

9.1911 

5  12  43.9 

15463 

34 

22  16    2.10 

94477 

S.16    4    8.6 

12.092 

24 

0    4  30.42 

9.1890 

S.  4  57  40.0 

15.078 
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THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


ffonr. 


Right  Ajoenftioa. 


DUE  for 
J  MLnut*. 


Declination, 


Biff  for 

1  Minute 


Hour. 


Right  A*c*Biton 


Diffifor 
1  Minute 


Declination, 


DHL  fur 

l   Mil.     ■- 


0 

] 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  25. 


0 

d     m      • 

0    4  30.42 

* 

9.1890    S. 

1  57  40.0 

1 

0    6  41.70 

9.1870   | 

4  42  34.6 

2 

0    8  52.86 

9.1851   ! 

4  27  27.8 

3 

0  11    3.91 

9.1839  ! 

4  12  19.8 

4 

0  13  14.84 

9.1813   j 

3  57  10.6 

5 

0  15  25.66 

9.1795  1 

3  42    0.3 

6 

0  17  36.38 

9.1777   ' 

3  26  49.0 

7 

0  19  46.99 

9.1760  | 

3  11  36.8 

8 

0  21  57.50 

9.1744  | 

2  56  23.8 

9 

0  24    7.92 

9.1799   ! 

2  41   10.0 

10 

0  26  18.25 

9.1714   | 

2  25  55.6 

11 

0  28  28.49 

9.1699   | 

2  10  40.7 

12 

0  30  38.64 

9.1685 

1  55  25.4 

13 

0  32  48.71 

9.1679  , 

1  40    9.7 

14 

0  34  58.70 

9.1659  : 

1  24  53.8 

15 

0  37    8.62 

9.1648  ] 

1     9  37.7 

16 

0  39  18.47 

9.1637  I 

0  54  21.5 

17 

0  41  28.26 

9.1696  ] 

0  39    5.4 

18 

0  43  37.98 

9.1615   I 

0  23  49.5 

19 

0  45  47.64 

9.1606    S. 

0    8  33.8 

20 

0  47  57.25 

9.1597   |N. 

0    6  41.7 

21 

0  50    6.81 

9.1589  i 

0  21  56.8 

22 

0  52  16.32 

9.1589   1 

0  37  11.4 

23 

0  54  25.79 

9.1574   |N. 

0  52  25.4 

SUNDAY  26. 


56  35.21 
58  44.60 
0  53.95 
3  3.27 
5  12.57 
7  21.85 
9  31.10 
11  40.34 
13  49.57 
15  58.79 
18  8.00 
20  17.21 
22  26.42 
24  35.64 
26  44.86 
28  54.09 
31  3.34 
33  12.61 
35  21.89 
37  31.19 
39  40.53 
41  49.90 
43  59.30 
46  8.74 
48  18.21 


N. 


9.1567 
9.1561 
9.1556 
9.1559 
9.1548 
9.1544 
9.1541 
9.1539 
9.1537 
9.1536 
9.1535 
9.1535 
9.1536 
9.1537 
9.1538 
9.1540 
9.1543 
9.1546 
9.1549 
9.1553 
9.1559 
9.1564 
9.1570 
9.1576 
2.1583  {N 


7  38.7 

22  51.3 
38  3.0 
53  13.8 

8  23.6 

23  32.2 
38  39.6 
53  45.7 

8  50.4 

3  23  53.7 

3  38  55.4 

53  55.5 

8  53.8 

23  50.3 

38  44.9 

53  37.4 

8  27.8 

23  16.1 

5  38    2.2 

5  52  45.9 

6  7  27.2  I 
6  22    5.0 
6  36  42.0 

6  51   15.5 

7  5465 


15478 
15.109 
15.193 
15.143 
15.169 
15.180 
15.196 
15.910 
15.993 
15.335 
15.944 
15.959 
15.958 
15.963 
15.967 
15.989 
15.969 
15.967 
15.964 
15.960 
15.955 
15.947 
15.938 
15.997 


15.916 
15.903 
15.188 
15.179 
15.153 
15.133 
15.119 
15.090 
15.067 
15.049 
15.015 
14.987 
14.957 
14.996 
14.893 
14.858 
14.893 
14.787 
14.748 
14.708 
14.667 
14494 
14.580 
14.535 
14.488 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
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2 

3 

4 

5 

6 
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8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  27. 


h    m      s 

s 

1  48  1851 

9.1583 

N 

1  50  27.73 

9.1590 

1  52  37.29 

9.1598 

1  54  46.90 

9.1606 

1  56  56.56 

9.1614 

1  59    6.27 

9.1693 

2     1  16.04 

9.1633 

2    3  25.87 

9.1643 

2    5  35.76 

9.1653 

2    7  45.71 

9.1664 

2    9  55.73 

9.1676 

2  12    5.82 

9.1687 

2  14  15.97 

9.1698 

2  16  26.20 

9.1711 

2  18  36.51 

9.1794 

2  20  46.89 

9.1737 

2  22  57.35 

9.1750 

2  25    7.89 

9.1764 

2  27  18.52 

9.1779 

2  29  29.24 

9.1793 

2  31  40.04 

9.1807 

2  33  50.93 

9.1899 

2  36    1.91 

9.1838 

2  38  12.99 

9.1854 

N. 

5  46.2 
20  14.0 
34  38.!> 

49  0.8 

3  19.6 

17  aw 

31  47.5 

45  56.4 

0  2.0 

14  4.1 

28  2.6 

41  57.4 

55  48.5 

9  35.7 

23  19.0 

36  58.4 

50  33.7 

4  4.9 
17  31.9 
30  54.6 
44  13.0 
57  26.9 
10  36.3 
23  41.1 


TUESDAY  28. 


40  24.16 
42  35.43 
44  46.80 
46  58.26 
49  9.82 
51  21.49 
53  33.27 
55  45.15 
57  57.14 
0  9.23 
2  21.43 
4  33.74 
6  46.16 
8  58.69 
11  11.33 
13  24.08 
15  36.95 
17  49.93 
20  3.02 
22  16.23 
3  24  29.55 
3  26  42.98 
3  28  56.53 
3  31  10.19 
3  33  23.97 


14.488 

14.439 

14.390 

14439 

14487 

14439 

14.177 

14.191 

14464 

14405 

13444 

13489 

13419 

13.754 

13489 

1340 

13454 

13.485 

13.414 

1344S 

13469 

13.194 

13.118 

13449 


9.1870 

N.12  36  41.3 

19494 

9.1886 

J2  49  36.8 

19496 

9.1909 

13    2  27.5 

19409 

9.1918 

13  15  13.2 

19.791 

9.1936 

13  27  54.0 

19499 

9.1954 

13  40  29.9 

19456 

9.1979 

13  53    0.7 

19.470 

9.1989 

14    5  26.3 

194S3 

94007 

14  17  46.7 

19496 

94094 

14  30     1.9 

19406 

9.9049 

14  42  11.7 

19.118 

94061 

14  54  16.1 

19417 

9.9079 

15    6  15.0 

11435 

94097 

15  18    8,3 

11419 

94116 

15  29  56.1 

11.749 

94135 

15  41  38.2 

11454 

94154 

15  53  14.6 

11456 

9.9173 

16    4  45.2 

11.461  i 

9.9199 

16  16    9.9 

11453 

9.9911 

16  27  28.7 

11454 

9.9999 

16  38  41.6 

11.164 

94948 

16  49  48.4 

11459 

94967 

17    0  49.1 

10451 

94987 

17  11  43.7 

10458 

94306 

N.17  22  32.1 

10.754 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff.  for 
1  Minute. 

Declination. 

DJftfor 
1  Minute. 

Hour. 

Righ  t  Ascension . 

DUE  for 
IMinnte. 

Declination. 

Diffifor 
1  Minute. 

WEI 

>NESD 

AY  29. 

PEIDAT  31. 

h     m      s 

8 

O           /          It 

// 

h     m     s 

8 

O          1         11 

„ 

0 

3  33  23.97 

S.9306 

N.17  22  32.1 

10.754 

0 

5  22  18.73 

94943 

N.23  44  23.5 

4.939 

1 

3  35  37.86 

9.9395 

17  33  14.2 

10.649 

1 

5  24  36.40 

9.9946 

23  49  15.4 

4.799 

2 

3  37  51.87 

9.9344 

17  43  50.0 

10.543 

2 

5  26  54.08 

9.9946 

23  53  59.4 

4.667 

3 

3  40    5.99 

9.9363 

17  54  19.4 

10.437 

3 

5  29  11.78 

94950 

23  58  35.4 

4.534 

4 

3  42  20.22 

9.9389 

18    4  42.4 

10.399 

4 

5  31  29.48 

9.9950 

24    3    3.4 

4.401 

5 

3  44  34.57 

9.9401 

18  14  58.9 

10.991 

5 

5  33  47.18 

9.9951 

24    7  23.5 

4.987 

6 

3  46  49.03 

9.9419 

18  25    8.9 

10.119 

6 

5  36    4.89 

9.9951 

24  11  35.5 

4.134 

7 

3  49    3.60 

9.9438 

18  35  12.3 

10.009 

7 

5  38  22.59 

94940 

24  15  39.5 

4.001 

8 

3  51    18.28 

9.9457 

18  45    9.1 

9.891 

8 

5  40  40.28 

9.9948 

24  19  35.6 

3.866 

9 

3  53  33.08 

9.9476 

18  54  59.2 

9.778 

U 

5  42  57.97 

9.9946 

24  23  23.7 

3.735 

10 

3  55  47.99 

9.9493 

19    4  42.5 

9.665 

10 

5  45  15.64 

9.9943 

24  27    3.8 

3.601 

II 

3  58    3.00 

9.9510 

19  14  19.0 

9.559 

11 

5  47  33.29 

9.9939 

24  30  35.8 

3.488 

12 

4    0  18.11 

9.9598 

19  23  48.7 

9.438 

12 

5  49  50.91 

9.9934 

24  33  59.9 

3^35 

13 

4    2  33.33 

9.9546 

19  33  11.5 

9.393 

13 

5  52    8.50 

9.9930 

24  37  16.0 

3.901 

14 

4    4  48.66 

9.9563 

19  42  27.4 

9.908 

14 

5  54  26.07 

94996 

24  40  24.0 

3.067 

15 

4    7    4.09 

9.9581 

19  51  36.4 

9.099 

15 

5  56  43.61 

9.9990 

24  43  24.0 

9.933 

16 

4    !)  19.63 

9.9508 

20    0  38.4 

8.974 

16 

5  59     1.11 

9.9913 

24  46  16.0 

9.800 

17 

4  11  &5.27 

9.9614 

20    9  33.3 

8.856 

17 

6     1   18.56 

9.9905 

24  49    0.0 

9.666 

18 

4  13  51.00 

9.9630 

20  18  21.1 

8.737 

18 

6    3  35.97 

9.9897 

24  51  35.9 

9.539 

19 

4  16    6.83 

9.9647 

20  27     1.8 

8.618 

19 

6    5  53.33 

9.9888 

24  54    3.8 

9.399 

20 

4  18  22.76 

9.9663 

20  35  35.3 

8.498 

20 

6    8  10.63 

9.9879 

24  56  23.8 

9.966 

21 

4  20  38.78 

9.9678 

20  44     1.5 

8.377 

21 

6  10  27.88 

94869 

24  58  35.8 

9.133 

22 

4  22  54.90 

94894 

20  52  20.5 

8.956 

22 

6  12  45.06 

94£58 

25    0  39.8 

9.000 

23 

4  25  11.11 

9.9700 

N.21     0  32.2 

8.134 

213 

6  15    2.18 

9.9847 

N.25    2  35.8 

1.867 

TH1 

JBSD/ 

LY  30. 

SATURDi 

lY,  nc 

>VEMBER 

1. 

0 

4  27  27.40 
4  29  43.78 

94793 

N.21     8  36.6 

8.019 

o 

6  17  19.23 

9.9836 

N.25    4  23.9 

1.735 

1 

9.9738 

21   16  33.7 

7.889 

2 
3 

4  32    0.25 
4  34  16.80 

9.9759 
9.9765 

21  24  23.3 
21  32    5.5 

7.765 
7.641 

4 

4  36  33.43 

9.9778 

21  39  40.2 

7.516 

5 
6 

4  38  50.14 
4  41     6.92 

9.9791 
94803 

21  47    7.4 
21  54  27.1 

7.391 
7.985 

PHASES 

OP  T 

BE  MOON. 

7 

8 

4  43  23.78 
4  45  40.70 

9.9815 
9.9896 

22     1  39.2 
22    8  43.8 

7.139 
7.019 

» 

4  47  57.69 

9.9837 

22  15  40.7 

6.884 

d       h 

m 

10 

4  50  14.75 

9.9848 

22  22  29.9 

6.757 

< 

t  Last  Quarte 

r  .    .   C 

UsL      5      8 

23.3 

11 

4  52  31.87 

9.9858 

22  29  11.5 

6.699 

)  New  Moon 

.    13     11 

5.0 

12 

.  4  54  49.05 

9.9868 

22  35  45.4 

6.500 

13 

4  57    6.29 

94877 

22  42  11.5 

6.371 

]>  First  Quarte 

jr .    .    . 

.    20    17 

36.5 

14 

4  59  23.58 

9.9886 

22  48  29.9 

6.949 

( 

3  Full  Moon 

.    27    11 

41.9 

15 

5     1  40.92 

9.9894 

22  54  40.6 

6.113 

16 
17 

5    3  58.31 
5    6  15.74 

9.9901 
9.9908 

23    0  43.5 
23    6  38.5 

5.983 
5.859 

18 

5    8  33.21 

9.9915 

23  12  25.7 

5.791 

d      h 

19 

5  10  50.72 

9.9991 

23  18    5.0 

5.590 

( 

I  Apogee  .    . 

.    .  0 

>ct.      8      2.0 

20 

5  13    8.26 

9.9997 

23  23  36.5 

5.459 

( 

1   Perigee  .    . 

.    23    22.0 

21 

5  15  25.84 

9.9939 

23  29    0.1 

5.397 

22 

5  17  43:45 

94937 

23  34  15.8 

5.196 

23 

5  20     1.08 

9.9940 

23  39  23.6 

5064 

;|24 

5  22  18.73 

2.9943 

N.23  44  23.5 

4.939 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

* 

Name  and  Direction 
of  Object. 

Noon. 

P.L 

of 
Diff. 

m*. 

P.L. 
of 
Diff. 

VIA. 

P.  L. 

of 

Diff. 

IX* 

P.  JL 

of 

Diff. 

i 

1 

Fomalhaiit 
a  Pegasi 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

75    7  17 

58  36  38 

64  54    3 

100  58  28 

S667 
3049 
9490 
2499 

O        /       // 

76  44  41 
60    5  49 
63  12  36 
99  17    3 

9669 
3049 
9508 
9510 

78  2l'  46 
61  35    2 
61  31  35 
97  36    2 

9697 
3049 
9596 
9598 

79  58  30 
63     4   14 
59  50  58 
95  55  25 

9713 
3051 
9544 
9545 

i 

1 

2 

1 

Fomalhaiit 
a  Pegasi 
a  Arietis 
Pollux 
Regulus 
Sun 

W. 
W. 
W. 
E. 

H. 

E. 

87  56  46 
70  29    4 
26  57  16 
51  34  11 
87  38  27 
128  32  41 

9796 
3081 
39*26 
9636 
9639 
9984 

89  31   19 
71  57  37 
28  22  53 
49  56    5 
86    0  16 
127    2    8 

9813 
3090 
3183 
9654 
9650 
3001 

91     5  29 
73  26    0 
29  49  23 
48  18  23 
84  22  30 
125  31  57 

9831 
3100 
3149 
9679 
9668 
3019 

92  39  17 
74  54    10 
31   16  33 
46  41      5 
82  45     5 
124     2     8 

9649 
3110 
3193 
9690 
9685 
3037 

3 

i 
j 

i 

Fomalliaut 
a  Pegu  si 
a  Arietis 
Pollux 
Regulus 
Sun 

W. 
W. 
W. 
E. 
E. 
E. 

100  22  32 
82  11  38 
38  38  25 
38  40  39 
74  43  47 

1 16  38  29 

9938 
3170 
3059 
9780 
9769 
3194 

101  54    3 
83  38  23 
40    7  25 
37    5  45 
73    8  38 

115  10  49 

9956 
3183 
3055 
9798 
9786 
3141 

103  25  11 
85    4  51 
41  36  30 
35  31  14 
71  33  50 

113  43  29 

9974 
3197 
3054 
9815 
9803 
3157 

104  55  56 
86  31     4 
43     5  36 
33  57     6 
69  59  22 

112  16  28 

9993 
3911 
3055 
9833 
9819 
3173 

i  4 

i 

i 

a  Pegasi 
ct  Arietis 
Aldebaran 
Regulus 

Sun 

W. 
W. 
W. 
E. 
E. 

93  37  53 
50  30  37 
18  53  Id 
62  12    2 
105    6  10 

3985 
3070 
3001 
9890 
3950 

95    2  22 
51  59  23 
20  23  28 
60  39  28 
103  41     0 

3300 
3075 
3001 
9903 
3964 

96  26  34 
53  28    3 
21  53  39 
59    7  13 
102  16    6 

3316 
3080 
3009 

9916 
3978 

97  50  28 
54  56  37 
23  23  49 
57  35   14 
100  51  29 

3331 
3086 

3009 
9989 

3998 

5 

a  Arietis 

Aldebarnn 

Regulus 

Sun 

W. 
W. 
E. 
E. 

62  17  35 
30  54    7 
49  59  26 
93  52    6 

3117 
3090 
9989 
3351 

63  45  24 
32  23  54 
48  29    0 
92  28  54 

3193 
3095 
3000 
3369 

65  13    6 
33  53  34 
46  58  48 
91     5  54 

3199 
3031 
3011 
3373 

66  40  41 
35  23     7 
45  28  49 
89  43    7 

3134 
3037 
3091 

3389 

6 

a  Arietis 

Aldebaran 

Regulus 

Sun 

W. 
W. 
E. 
E. 

73  56  54 
42  49    7 
38     I  57 
82  51  43 

3160 
3065 
3069 
3493 

75  23  51 
44  18    0 
36  33    9 
81  29  53 

3165 
3070 
3078 
3430 

76  50  42 
45  46  48 
35    4  31 
80    8  11 

3169 
3074 
3086 
3437 

78  17  28 
47  15  30 
.33  36    3 
78  46  36 

3173 
3078 
3094 
3443? 

7 

a  Arietis 
Aldebaran 

Sun 

W. 
W. 
E. 

85  30  18 
54  37  58 
72    0    6 

3188 
3091 
3464 

86  56  42 
56    6  19 
70  39    2 

3190 
3093 
3467 

88  23    3 
57  34  37 

69  18    0 

3191 
3694 
3469 

89  49  23 
59    2  54 
67  57     1 

3193 
3095 

3471 

8 

Aldebaran 

Pollux 

Sun 

W. 
W. 
E. 

66  24  12 
22  21   18 
61  12  27 

3093 
3139 
3473 

67  52  30 
23  48  40 
59  51  33 

3091 
3139 
3479 

69  20  50 
25  16  13 
58  30  38 

3089 
3195 
3471 

70  49  12 
26  43  56 
57     9  41 

3087 
3118  j 

3470 

9 

Aldebaran 
Pollux 

Sun 

W. 
W. 
E. 

78  11  51 
34     4  22 
50  24  22 

3071 
3084 
3455 

79  40  36 
35  32  51 
49    3    8 

3067 
3077 
3459 

81     9  26 
37     1  27 
47  41  50 

3069 
3071 
3448 

82  38  22 
38  30  11 
46  20  28 

3057  J 
3085  . 
3444 

10 

Aldebaran 
Pollux 

Sun 

W. 
W. 
E. 

90    4  40 
45  55  52 
39  32  18 

3038 
3031 
3419 

91  34  18 
47  25  26 
38  10  23 

3099 
3094 
3413 

93    4    3 
48  55    9 
36  48  21 

3015 
3017 
3408 

94  33  58 
50  25     1 
35  26  14 

3008 
3009 

3403 

11 

Aldebaran 

W. 

102    5  44 

9970 

103  36  34 

9989 

105    7  a5 

9954 

106  38  45 

9940 

J 

xrv. 
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GREENWICH  MEAtf  TIME. 

LUNAR  DISTANCES. 

* 
.a  • 

Name  and  Dire 
of  Object. 

otlon 
W. 

Midnight 

P.L. 

of 

Diff. 

xv*. 

P.L. 

of 

Diff. 

xvmb 

p.Jj. 

of 

Diff. 

9769 

XXP>. 

P.L. 

of 

Diff. 

. 

Fomalhaut 

81°  34'  53 

9799 

83  10  54 

9745 

84  46  33 

O           /        II 

86  21  51 

9779 

a  Pegasi 

W. 

64  33  24 

3054 

66    2  29 

3059 

67  31  29 

3065 

69    0  21 

3073 

Pollux 

E. 

58  10  46 

9563 

56  31     0 

9581 

54  51  39 

9599 

53  12  42 

9617 

Regulus 

E. 

94  15  12 

9599 

Sn  35  25 

9580 

90  56     1 

9598 

89  17    2 

9615 

2 

Fomalhaut 

W. 

94   12  41 

9867 

95  45  42 

9884 

97  18  21 

9901 

98  50  38 

9990 

a  Pegasi 
a  Anetis 

W. 

76  22    8 

3191 

77  49  52 

3139 

79  17  22 

3144 

80  44  38 

3158 

W. 

32  44  15 

3101 

34  12  23 

3085 

35  40  51 

3073 

37    9  33 

3065 

Pollux 

E. 

45    4  12 

9708 

43  27  43 

9796 

41  51  39 

9744 

40  15  57 

9769 

Regulus 

E. 

81    8    4 

9709 

79  31  27 

9719 

77  55  1 1 

9738 

76  19  19 

9753 

SlTN 

E. 

122  32  41 

3055 

121     3  36 

3071 

1 19  34  53 

3089 

118    6  30 

3107 

3 

Fomalhaut 

W. 

106  26  18 

3011 

107  56  19 

3099 

109  25  56 

3047 

110  55  11 

3065 

a  Pegasi 

W. 

87  57    0 

3995 

89  22  39 

3940 

90  48     1 

3955 

92  13     5 

3969 

a  Arietis 

W. 

44  34  41 

3056 

46    3  45 

3057 

47  32  47 

3060 

49     1  44 

3065 

Pollux 

E. 

32  23  21 

9859 

30  50    0 

9870 

29  17    2 

9887 

27  44  26 

9906 

Regulus 

E. 

68  25  17 

9635 

66  51  32 

9849 

65  18    5 

9863 

63  44  55 

9877 

Son 

E. 

110  49  47 

3189 

109  23  25 

3905 

107  57  22 

3990 

106  31  37 

3935 

4 

a  Pegasi 

W. 

99  14     4 

3347 

100  37  21 

3369 

102    0  21 

3378 

103  23    2 

3395 

a  Arietis 

W. 

56  25    3 

3099 

57  53  22 

3099 

59  21  34 

3105 

60  49  38 

3119 

Aldehamn 

w. 

24  53  59 

3003 

26  24    9 

3005 

27  54  14 

3010 

29  24   14 

3016 

Regulus 

E. 

56    3  34 

9949 

54  32    9 

9954 

53     1     0 

9966 

51  30    6 

9978 

Sun 

E. 

99  27    7 

3305 

98    3     1 

3317 

S6  39    9 

3399 

95  15  31 

3340 

5 

a  Arietis 

W. 

68    8    8 

3140 

69  35  29 

3145 

71     2  44 

3150 

72  29  52 

3155 

Aldebaran 

W. 

36  52  32 

3043 

38  21  51 

3049 

39  51     3 

3055 

41  20    8 

3060 

Regulus 

E. 

43  59    3 

3031 

42  29  29 

3041 

41     0    7 

3051 

39  30  57 

3060 

Sow 

E. 

88  20  30 

3399 

86  58    4 

3400 

85  35  48 

3408 

84   13  41 

3416 

6 

a  Arietis 

W. 

79  44  10 

3177 

81   10  47 

3180 

82  37  21 

3183 

84    3  51 

3186 

Aldebaran 

W. 

48  44    7 

3081 

50  12  40 

3084 

51  41     9 

3086 

53    9  35 

3089 

Regulus 

E. 

32    7  46 

3109 

30  39  39 

3111 

29  11  43 

3119 

27  43  57 

3198 

Son 

E. 

77  25    7 

3448 

76    3  45 

3453 

74  42  28 

3458 

73  21    15 

3461 

7 

a  Arietis 

W. 

91   15  41 

3194 

92  41  57 

3194 

94     8  13 

3195 

95  34  27 

3195 

Aldebaran 

W. 

60  31  10 

3096 

61  59  25 

3096 

63  27  40 

3095 

64  55  56 

3094 

Son 

E. 

66  36    4 

3479 

65  15    9 

3479 

63  54  15 

3473 

62  a3  21 

3473 

8 

Aldebaran 

W. 

72  17  36 

3085 

73  46    4 

3089 

75  14  35 

3079 

76  43  1 1 

3075 

Pollux 

W. 

28  11  47 

3110 

29  39  44 

3103 

31     7  49 

3096 

32  36    2 

3CC0 

Son 

E. 

55  48  42 

3468 

54  27  42 

3466 

53    6  38 

3463 

51  45  32 

3460 

9 

Aldebaran 

W. 

84    7  24 

3059 

85  36  33 

3046 

87    5  48 

3040 

88  35  10 

3034 

Pollux 

W. 

39  59    3 

3059 

41  28    3 

3059 

42  57  10 

3045 

44  26  27 

3038 

Sun 

E. 

44  59    0 

3439 

43  37  28 

3435 

42  15  50 

3430 

40  54    7 

3495 

10 

Aldebaran 

W. 

96    4    0 

3001 

97  34  12 

9994 

99    4  &3 

9987 

100  35    3 

9979 

Pollux 

W. 

51  55    4 

3001 

53  25  16 

9993 

54  55  38 

9985 

56  26  11 

9977 

Son 

E. 

34    4     1 

3398 

32  4 1  42 

3393 

31   19  18 

3387 

29  56  47 

3383 

11 

Aldebaran 

W. 

108  10    6 

9938 

109  41  38 

9999 

111   13  20 

9991 

112  45  14 

9919 

12 
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XV. 


• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 
A 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

Iflb. 

P.L. 

of 

Diff. 

VI*. 

P.L 

of 

Diff. 

EX*- 

P.L. 
of 
Dltt 

11 

Pollux 

W. 

O         t        II 

57  56  54 

9966 

O        1       v 

59  27  47 

9959 

60  58  52 

2950 

Oil* 

62  30    8 

SMI 

Sun 

E. 

28  34  10 

3379 

27  11  30 

3375 

25  48  45 

3372 

24  25  56 

3371 

15 

Sun 

W. 

18  26  15 

31)3 

19  54    9 

3090 

21  22  31 

3071 

22  51   16 

3059 

Mars 

E. 

64  20    0 

3895 

62  47  35 

2887 

61   14  59 

2879 

59  42  10 

9666 

a  A  qui  lee 

E. 

79  46  33 

3449 

78  25  12 

3449 

77    3  51 

3451 

75  42  31 

3454 

Jupiter 

E. 

82  33  36 

9685 

80  56  36 

9676 

79  19  24 

9667 

77  42    0 

9656 

16 

Sun 

W. 

30  20  26 

8975 

31  51  11 

9969 

as  22  11 

2950 

34  53  27 

9939 

Mars 

E. 

51  55  17 

9693 

50  21  19 

9815 

48  47  10 

9806 

47  12  50 

9798 

a  AquilflB 

E. 

68  57  26 

3495 

67  36  56 

3509 

66  16  41 

3525 

64  56  44 

3543  1 

Jupiter 

E. 

69  32  10 

9617 

67  53  38 

2609 

66  14  56 

2601 

64  36    3 

2593  i 

J7 

Sun 

W. 

42  33  15 

9886 

44     5  52 

2876 

45  38  42 

9866 

47  11  43 

'      9857  i 

Mars 

E. 

39  18  27 

2756 

37  43    2 

9749 

36    7  27 

9741 

34  31  41 

2733  ! 

Jupiter 

E. 

56  18  58 

9555 

54  39     1 

9548 

52  58  55 

2541 

51    18  39 

9534 

» 

«  Aquilce 

E. 

58  22  56 

3677 

57    5  44 

3713 

55  49  1 1 

3755 

54  33  23 

3801 

Fomulhaut 

E. 

86  17    4 

9703 

84  40  28 

9696 

83    3  42 

2669 

81  26  48 

9683 

a  Pegasi 

E. 

104  10  15 

9969 

102  39  15 

2949 

101     7  59 

2936 

99  36  26 

2994 

18 

Sun 

W. 

54  59  50 

9819 

56  34    2 

9803 

58    8  25 

2795 

59  42  58 

2788 

Jupiter 

E. 

42  54  53 

9501 

41   13  41 

9495 

3*  32  19 

9489 

37  50  49 

2483 

a  Aquilee 

E. 

48  28    i) 

4196 

47  18  32 

4215 

46  10  20 

4314 

45     3  40 

4495 

Fomulhaut 

E. 

73  20  25 

9659 

71  42  50 

9655 

70    5  10 

9652 

68  27  25 

9650  ; 

a  Pegasi 

E. 

91  55  17 

2877 

90  22  29 

9669 

88  49  30 

2669 

87  16  23 

9856  ; 

1 

19 

Sun 

W. 

67  38  30 

2747 

69  14    8 

2739 

70  49  57 

2731 

72  25  56 

2733 

An  tn  res 

W. 

25  35  55 

9500 

27  17    7 

9484 

28  58  43 

2469 

30  40  42 

9455 

Venus 

W. 

24  24  42 

9753 

26    0  12 

2732 

27  36    9 

9713 

29  12  31 

9896 

Jupiter 

E. 

29  21  18 

9458 

27  39    5 

2453 

25  56  45 

2449 

24  14  20 

2447 

Fomalhaut 

E. 

60  18  10 

9647 

58  40  19 

2649 

57    2  30 

9652 

55  24  45 

9655 

a  Pegasi 

E. 

79  29  10 

9837 

77  55  30 

2836 

76  21  49 

2635 

74  48    7 

9836 

20 

Sun 

W. 

80  28  24 

9685 

82    5  24 

9678 

&3  42  34 

9671 

85  19  53 

9664 

An  tares 

W. 

39  15    0 

9397 

40  58  39 

2388 

42  42  32 

2379 

44  26  38 

2370 

Venus 

W. 

37  19  27 

2699 

38  57  43 

2617 

40  36  15 

9605 

42  15    3 

9595 

Fomalhaut 

E. 

47  17  56 

2698 

45  41  13 

2719 

44    4  49 

9799 

42  28  48 

9750  , 

a  Pegasi 

E. 

67    0    9 

2854 

65  26  51 

2661 

63  53  42 

9870 

62  '20  45 

9861 

21 

Sun 

W. 

93  28  51 

9699 

95    7    7 

9622 

96  45  30 

9616 

98  24    3 

9010  , 

An  tares 

W. 

53  10  10 

9330 

54  55  26 

2323 

56  40  53 

9316 

58  26  30 

3309  1 

Venus 

W. 

50  32  26 

2548 

52  12  .33 

2539 

53  52  52 

2531 

55  33  22 

9533 

a  Pepsi 
a  Arietis 

E. 

54  40  17 

2968 

53    9  24 

2993 

51  39    2 

3099 

50    9  16 

3055 

E. 

95    9  26 

2419 

93  26  19 

2413 

91  43    3 

9407 

89  59  38 

9401 

22 

Sun 

W. 

106  38  49 

2581 

108  18  10 

2576 

109  57  37 

2579 

111  37  10 

9568 

An  tares 

W. 

67  16  55 

2279 

69    3  26 

2273 

70  50    5 

2967 

72  36  52 

9963 

Venus 

W. 

63  58  36 

2485 

65  40  10 

2479 

67  21  52 

2473 

69    3  43 

9467 

Mars 

VV. 

26  29  31 

9477 

28  11  17 

2473 

29  53  10 

9466 

31  35  U 

9469 

a  Arietis 

E. 

81  20  39 

2378 

79  36  32 

9374 

77  52  20 

9371 

76    8    3 

9368 

23 

Sun 

W. 

119  56  29 

9548 

121  36  35 

2545 

123  16  46 

9543 

124  57    0 

8540 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

5* 

P.L. 

P.L. 

P.L. 

P.L. 

11 

Name  and  Direction 
of  Objeot. 

Midnight. 

of 
DHT. 

xv*. 

of 
Dlft 

xvm*. 

of 
Dlff. 

9914 

XXP>. 

of 
Diff. 

Pollux 

W. 

64°    1  35 

9099 

65  33   13 

9993 

67    5    3 

6837      5 

9905 

Sun 

E. 

23    3    6 

3371 

21  40  17 

3379 

20  17  28 

3374 

18  54  40 

3378 

15 

Sun 

W. 

24  20  25 

3034 

25  49  56 

3016 

27  19  48 

3001 

28  49  59 

9989 

Mars 

E. 

58    9  10 

9850 

56  35  59 

9850 

55    2  36 

9841 

53  29    2 

9833 

a  Aquito 

E. 

74  21  16 

3450 

73    0    6 

3465 

71  39    3 

3473 

70  18    9 

3483 

Jupiter 

E. 

76    4  25 

9850 

74  26  38 

9641 

72  48  40 

9633 

71   10  31 

9695 

16 

Sun 

W. 

36  24  57 

9997 

37  56  41 

9916 

39  28  39 

9906 

41     0  50 

9806 

Mars 

E. 

45  38  20 

9780 

44    3  38 

9781 

42  28  45 

9779 

40  53  41 

9765 

a  Aquilse 

E. 

63  37    6 

3564 

62  17  52 

3588 

60  59    3 

3615 

59  40  43 

3644 

JlTPlTER 

E. 

62  56  59 

9585 

61  17  44 

9577 

59  38  19 

9569 

57  58  43 

9569 

17 

Sun 

W. 

48  44  57 

9848 

50  18  23 

9839 

51  52    0 

9830 

53  25  49 

9691 

Mars 

E. 

32  55  45 

9795 

31  19  38 

9718 

29  43  20 

9710 

28    6  53 

9701 

Jupiter 

E. 

49  38  13 

9597 

47  57  37 

9590 

46  16  52 

9513 

44  35  57 

9507 

a  Aquilee 

E. 

53  18  22 

3854 

52    4  15 

3913 

50  51     8 

3976 

49  39    3 

4046 

Fomnlhaut 

E. 

79  49  46 

9678 

78  12  36 

9673 

76  35  18 

9668 

74  57  55 

9663 

a  Pegasi 

E. 

98    4  39 

9913 

96  32  37 

9903 

95    0  23 

9894 

93  27  56 

9885 

18 

Son 

W. 

61  17  43 

9770 

62  <52  39 

9771 

64  27  45 

9763 

66    3    2 

9755 

Jupiter  . 

E. 

36    9  10 

9477 

34  27  24 

9479 

32  45  29 

9467 

31     3  27 

9469 

a  Aquilte 

E. 

43  58  41 

4550 

42  55  33 

4688 

41  54  22 

4844 

40  55  22 

5095 

Fomalhaut 

E. 

66  49  38 

9648 

65  11  48 

9647 

63  33  56 

9646 

61  56    3 

9646 

a  Pegasi 

E. 

85  43    9 

S86I 

84    9  47 

9847 

82  36  19 

9843 

81     2  47 

9840 

19 

SlW 

W. 

74    2    5 

9716 

75  :*8  24 

9708 

77  14  54 

9700 

78  51  34 

9699 

Antares 

W. 

32  22  58 

9441 

34    5  32 

9498 

35  48  27 

9418 

37  31  36 

9408 

Vends 

w. 

30  49  14 

9681 

32  26  19 

9666 

34    3  44 

9653 

35  41  27 

9640 

Jupiter 

E. 

22  31  52 

9448 

20  49  26 

9450 

19    7    2 

9451 

17  24  40 

9453 

Fomnlhaut 

E. 

53  47    5 

9660 

52    9  32 

9668 

50  32    9 

9675 

48  54  56 

9685 

a  Pegasi 

E. 

73  14  25 

9837 

71  40  45 

9839 

70    7     8 

9849 

68  33  35 

9848 

20 

SUN 

W. 

86  57  22 

9657 

88  35    0 

9650 

90  12  48 

9643 

91  50  45 

9636 

Antares 

W. 

46  10  56 

9361 

47  55  27 

9353 

49  40  10 

9345 

51  25    4 

9337 

Venus 

w. 

43  54    4 

9585 

45  33  20 

9575 

47  12  49 

9566 

48  52  31 

9557 

Fomalhaut 

E. 

40  53  14 

9775 

39  18  13 

9803 

37  43  49 

9835 

36  10    6 

9874 

a  Pegasi 

K. 

60  48    2 

9894 

59  15  35 

9908 

57  43  26 

9995 

56  11  39 

9945 

21 

Sun 

W. 

100    2  44 

9604 

101  41  34 

9598 

103  20  31 

9599 

104  59  37 

9586 

Antares 

W. 

60  12  Hi 

9309 

61  58  13 

9996 

63  44  18 

9990 

65  30  33 

9984 

Venus 

W. 

57  14     4 

9515 

58  54  56 

9507 

60  36    0 

9500 

62  17  13 

9499 

?.  Pegasi 

E. 

48  40  11 

3003 

47  11  53 

3136 

45  44  27 

3184 

44  17  59 

3940 

a  Arietis 

E. 

88  16    5 

9396 

86  32  24 

9301 

84  48  35 

9366 

83    4  40 

9389 

22 

Sun 

W. 

113  16  51* 

9564 

114  r.6  37 

9559 

1 16  36  29 

9554 

118  16  27 

9551 

Antares 

W. 

74  23  45 

9958 

76  10  46 

9954 

77  57  53 

8950 

79  45    6 

9946 

Venus 

W. 

70  45  43 

9469 

72  27  50 

9456 

74  10    6 

9451 

75  52  28 

9446 

Mars 

W. 

33  17  18 

9457 

34  59  31 

9453 

36  41  51 

9450 

38  24  14 

9446 

ce  Arietis 

E. 

74  23  43 

9367 

72  39  21 

9365 

70  54  56 

9364 

69  10  29 

9364 

23 

1 

Sun 

W. 

126  37  16 

9538 

128  17  36 

9537 

129  57  58 

9536 

131  38  20 

9535 
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XVIL 


G&EENWIOH  MEAN  TIME. 

LUNA.ll  DISTANCES. 

P.  L. 

P.L. 

P.L. 

P.L. 

•  8 

Name  and  Direction 

Noon. 

of 

Bib- 

of 

VP*- 

of 

IX*. 

of 

of  Object. 

Diff. 

Diff. 

Diir. 

Diff. 

23 

An  ta  res 

W. 

81°  32'  24 

9943 

83  19  48 

9940 

o       /     // 

85    7  16 

9937 

o        t      » 

86  54  49 

9935 

Venus 

W. 

77  34  58 

9441 

79  17  34 

9437 

81     0  16 

9433 

82  43    4 

9439  | 

Mars 

W. 

40    6  44 

S443 

41  49  18 

9439 

43  31  57 

9436 

45  14  40 

9433| 

a  Arietis 

E. 

67  26    2 

9364 

65  4 1  35 

9365 

63  57  10 

9366 

62  12  46 

9368 

Aldebaran 

E. 

97  36  33 

9940 

95  49    5 

9937 

94     1  32 

9934 

92  13  55 

9932 

24 

Venus 

W. 

91  18    8 

9417 

93     1  18 

9416 

94  44  30 

9415 

96  27  43 

9415 

Mars 

W. 

53  48  59 

9496 

55  31  55 

9496 

57  14  51 

9496 

58  57  48 

24* 

a  Aquilse 

W. 

54  44  26 

3446 

56    5  51 

3393 

57  28  15 

3346 

58  51  33 

3304 

Jupiter 

W. 

41   18  50 

9947 

43    6    6 

9946 

44  53  23 

9945 

46  40  44 

9945 

a  Arietis 

E. 

53  32  13 

9396 

51  48  33 

9405 

50    5    6 

9416 

48  21  54 

9499 

Aldebaran 

E. 

83  15    9 

9995 

81  27  18 

9995 

79  39  27 

9995 

77  51  37 

9935 

25 

Mars 

W. 

67  32  16 

9436 

69  15    0 

9438 

70  57  40 

9449 

72  40  15 

9445 

ftAquilw 

W. 

65  58  53 

3148 

67  26    4 

3198 

68  53  40 

3110 

70  21  38 

3093 

Jupiter 

W. 

55  37  10 

9951 

57  24  21 

9954 

59  11  27 

9958 

(JO  58  29 

2961 

a  Arietis 

E. 

39  51   15 

9594 

38  10  35 

9553 

36  30  34 

9584 

34  51    17 

9699 

Aldebnran 

E. 

68  52  50 

9935 

67     5  15 

9938 

65  17  44 

9949 

63  30  19 

9947 

26 

a  Aquihe 

W. 

77  45  25 

3047 

79  14  39 

3045 

80  43  56 

3044 

82  13  14 

3044 

Jupiter 

W. 

69  52    5 

9986 

71  38  25 

9999 

73  24  35 

9999 

75  10  36 

9307 

Fomalhnut 

W. 

43  fi  31 

9699 

44  50  46 

9619 

46  29  24 

9599 

48    8  20 

9588  , 

Aldebaran 

E. 

54  35    8 

9976 

52  48  &3 

9963 

51     2    9 

9999 

49  15  58 

9300 

Pollux 

E. 

98  41  54 

9961 

96  54  57 

9967 

95    8  10 

9974 

93  21  33 

9981 

27 

a  Aquiloe 

W. 

89  38  51 

3074 

91     7  32 

3085 

92  36    0 

3096 

94     4  14 

3MJ 

Jupiter 

W. 

83  57  43 

9350 

85  42  29 

9360 

87  27     1 

9371 

89  11   18 

9381 

Fomnlhmit 

W. 

56  25  42 

9566 

58    5  24 

9566 

59  45    6 

9567 

61  24  45 

9570 

a  Pegasi 

W. 

42    5  57 

3339 

43  29  32 

3976 

44  54  11 

3930 

46  19  45 

3189 

Aldebamn 

E. 

40  28  30 

9354 

38  43  49 

9366 

36  59  26 

9380 

35  15  23 

9396 

Pollux 

E. 

84  31  20 

9394 

82  45  56 

9334 

81     0  46 

9345 

79  15  52 

9355 

28 

J  UPITER 

W. 

97  48  40 

9441 

99  31   16 

9454 

101   13  34 

9467 

102  55  34 

9481 

Fomnlhaut 

W. 

69  41  32 

9601 

71  20  25 

9610 

72  59    7 

9619 

74  37  36 

9699 

a  Pegasi 

W. 

53  37  34 

3061 

55    6  30 

3047 

56  35  44 

3035 

58    5  13 

3097 

Pollux 

E. 

70  35  22 

9414 

68  52    7 

9496 

67    9  11 

9439 

65  26  34 

9453 

Regulus 

E. 

106  40  17 

9419 

104  57    9 

9439 

103  14  19 

9445 

101  31  47 

9458 

29 

Fomalhnut 

W. 

82  46  20 

9689 

84  23  15 

9709 

85  59  52 

9716 

87  36  10 

9730  , 

a  Pegasi 

W. 

65  34  27 

3014 

67    4  23 

3016 

68  34  16 

3019 

70    4    5 

3094  | 

Pollux 

E. 

56  58  22 

9596 

55  17  45 

9541 

53  37  28 

9556 

51  57  32 

9571 

Regulus 

E. 

93    3  52 

9597 

91  23  16 

9541 

89  43    0 

9556 

88    3    4 

9571  | 

\ 

30 

a  Pegasi 
a  Arietis 

W. 

77  31   13 

3064 

79    0    7 

3074 

80  28  48 

3086 

81  57  15 

3097 

W. 

33  53  39 

3014 

35  23  34 

3000 

36  53  47 

9990 

38  24  12 

9989 

Pollux 

E. 

43  43  14 

9651 

42    5  28 

9667 

*  40  28    4 

9684 

38  51    3 

9701 

Regulus 

E. 

79  48  &3 

9646 

78  10  41 

9669 

76  &3  10 

9678 

74  55  59 

9893 

31 

a  Pegasi 

a  Anetis 

W. 

89  15  43 

3165 

90  42  34 

3180 

92    9    7 

3194 

93  35  23 

3910 

W. 

45  57  40 

9977 

47  28  21 

MSI 

48  58  57 

9985 

50  29  28 

9991 

Pollux 

E. 

30  51  31 

3786 

29  16  45 

9805 

27  42  24 

9893 

26    8  25 

9843 

Regulus 

E. 

66  55   14 

9760 

G5  20     5 

3784 

63  45  17 

9799 

62  10  47 

9814 

xvnx 
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GREENWICH  MEAK  TIME. 

LUNAB  DISTANCES. 

u 

I* 

&* 

Name  and  Direction 
of  Object. 

Midnight. 

• 

P.L. 

of 

Dlff. 

xv*.    ■ 

P.L. 

of 

DUT. 

xvnih. 

P.L. 
of 

Diflf. 

XXIh- 

P.L. 

of 

DIff. 

23 

An  tares 

W. 

O           /         It 

88  42  25 

9933 

O           f        // 

90  30    4 

9931 

92  17  46 

9999 

94°   5  30 

9998 

Venus 

W. 

84  25  56 

9496 

86    8  53 

9493 

87  51  55 

9491 

89  35    0 

9419 

Mars 

w. 

46  57  27 

9431 

48  40  17 

9430 

50  23    9 

9499 

52    6    3 

9497 

a  Arietis 

E. 

60  28  27 

9379 

58  44  12 

9377 

57    0    4 

9389 

55  16    4 

9389 

Aldebaran 

E. 

90  26  15 

9930 

88  38  32 

9998 

86  50  46 

9997 

85    2  58 

9996 

24 

Vem/s 

W. 

98  10  56 

9415 

99  54  10 

9416 

101  37  22 

9416 

103  20  34 

9417 

Mars 

W. 

60  40  47 

9496 

62  23  43 

9498 

64    6  36 

9430 

65  49  28 

9433 

a  Aqiiilte 

W. 

60  15  40 

3965 

61  40  32 

3931 

63    6    4 

3901 

64  32  12 

3179 

Jupiter 

W. 

48  28    4 

4946 

50  15  23 

9947 

52    2  41 

9948 

53  49  57 

9950 

a  Arietis 

E. 

46  39    0 

9443 

44  56  26 

9459 

43  14  15 

9477 

41  32  30 

9499 

Aldebaran 

E. 

76    3  47 

9997 

74  15  59 

9998 

72  28  13 

9930 

70  40  30 

9939 

25 

Mars 

W. 

74  22  45 

9450 

76    5    8 

9455 

77  47  24 

9461 

79  29  32 

9466 

a  Aquiltt 

W. 

71  49  56 

3079 

73  18  31 

3068 

74  47  20 

3059 

76  16  20 

3059 

Jupiter 

W. 

62  45  26 

9965 

64  32  17 

9969 

66  19    0 

9974 

68    5  37 

9980 

a  Arietis 

E. 

33  12  52 

9667 

31  35  28 

9790 

29  59  15 

9780 

28  24  14 

9849 

Aldebaran 

E. 

61  43     1 

9951 

59  55  50 

9957 

58    8  47 

9963 

56  21  53 

9969 

26 

a  Aquilce 

W. 

83  42  32 

3047 

85  11  46 

3051 

86  40  56 

3057 

88    9  58 

3066 

Jupiter 

W. 

76  56  25 

9315 

78  42    3 

9393 

80  27  29 

9331 

82  12  43 

9340 

Foinnlhaut 

W. 

49  47  31 

9580 

51  26  53 

9574 

53    6  24 

9569 

54  46     1 

9567 

Aldebaran 

E. 

47  29  59 

9310 

45  44  14 

9390 

43  58  44 

9331 

42  13  29 

9349 

Pollux 

E. 

91  35    6 

9989 

89  48  51 

9997 

88    2  48 

9306 

86  16  57 

9315 

27 

a  Aquila? 

W. 

95  32  10 

3197 

96  59  47 

3143 

98  27    4 

3163 

99  58  58 

3184 

Jupiter 

W. 

90  55  19 

9399 

92  39    5 

9405 

94  22  33 

9416 

96    5  45 

9498 

Fomalbaut 

W. 

63    4  21 

9574 

64  43  51 

9580 

66  23  13 

9586 

68    2  27 

9593 

a  Pegasi 
Aldebaran 

W. 

47  46    7 

3155 

49  13  10 

3195 

50  40  49 

3100 

52    6  58 

3078 

E. 

33  31  42 

9411 

31  48  23 

9498 

30    5  28 

9445 

28  22  58 

9465 

Pollux 

E. 

77  31  13 

9366 

75  46  50 

9378 

74    2  43 

9390 

72  18  54 

9409 

28 

Jupiter 

W. 

104  37  14 

9494 

106  16  36 

9509 

107  59  37 

9599 

109  40  19 

9538 

Foraalhaut 

W. 

76  15  52 

9640 

77  53  53 

9659 

79  31  38 

9663 

81     9    7 

9675 

•  ot  Pegasi 

W. 

59  34  52 

3090 

61     4  40 

3016 

62  34  a3 

3014 

64    4  30 

3013 

Pollux 

E. 

63  44  16 

9468 

62    2  18 

9489 

60  20  39 

9497 

58  39  21 

9511 

Regulus 

E. 

99  49  34 

9471 

98    7  40 

9485 

96  26    4 

9499 

94  44  49 

9513 

29 

Fomalbaut 

W. 

89  12  10 

9745 

90  47  50 

9760 

92  23  10 

9776 

93  58    9 

9799 

a  Pegasi 

W. 

71  33  48 

3030 

73    3  24 

3037 

74  32  51 

3045 

76    2    8. 

3055 

Pollux 

E. 

50  17  57 

9587 

48  38  44 

9609 

46  59  52 

9619 

45  21  23 

9634 

Regulus 

E. 

86  23  28 

9586 

84  44  14 

9601 

83    5  19 

9616 

81  26  46 

9631 

30 

a  Pegasi 
a  Arietis 

W. 

83  25  28 

3110 

84  53  26 

3193 

86  21     8 

3136 

87  48  34 

3150 

W. 

39  54  47 

9977 

41  25  28 

9975 

42  56  12 

9974 

44  26  57 

9976 

Pollux 

E. 

37  14  23 

9718 

35  38    7 

9735 

34     2  14 

9751 

32  26  42 

9767 

Re  »ul  us 

E. 

73  19    9 

9708 

71  42  40 

9794 

70    6  32 

9739 

68  30  43 

9754 

31 

o  Pegasi 
*  Arietis 

W. 

95    1  19 

»97 

90  26  56 

3943 

97  52  15 

3360 

99  17  13 

3377 

W. 

51  59  52 

9997 

53  30    9 

3004 

55    0  17 

3011 

56  30  18 

3018 

Pollux 

E. 

24  34  53 

9864 

23     1  49 

9884 

21  29    9 

9905 

19  56  56 

9929 

Regulus 

E. 

60  36  37 

9898 

59    2  45 

9843 

57  29  13 

9857 

> 

55  55  59 

9871 

182 
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AT  GREENWICH  APPARENT  NOON. 


i 

5 

■ 

* 

3 

i 

■    s 

s- 

Vt 

e 

1 

1 

Sat. 

SUN. 

2 

Mod. 

3 

Tues. 

4 

Wed. 

5 

Thur. 

6 

Frid. 

7 

Sat. 

8 

SUN. 

9 

Mon. 

10 

Tues. 

11 

Wed. 

12 

Thur. 

13 

Frid. 

14 

Sat. 

15 

SUN. 

16 

Mon. 

17 

Tues. 

18 

Wed. 

19 

Thur. 

20 

Frid. 

21 

Sat. 

22 

SUN. 

23 

Mon. 

24 

Tues. 

25 

Wed. 

26 

Thur. 

27 

Frid. 

28 

Sat. 

29 

SUN. 

30 

Mon. 

31 

THE  SUN'S 


Apparent 
Bight. 


14  26  31.31 
14  30  26  96 
14  34  23.43 

14  38  20.74 
14  42  18.89 
14  46  17.90 

14  50  17.76 
14  54  18.48 

14  58  20.07 

15  2  22.52 
15  6  25.83 
15  10  29.99 

15  14  35.01 
15  18  40.88 
15  22  47.58 

15  26  55.11 
15  31  3.47 
15  35  12.65 

15  39  22.64 
15  43  33.43 
15  47  45.02 

15  51  57.39 

15  56  10.53 

16  0  24.44 

16  4  39.10 
16  8  54.51 
16  13  10.65 

16  17  27.50 
16  21  45.07 
16  26  3.33 

16  30  22.27 


Diff.  for 
lHonr. 


9.802 
9.837 
9.871 

9.906 
9.941 
9.976 

10.012 
10.048 
10.084 

10.120 
10.156 
10.192 

10.227 
10.262 
10.297 

10.331 
10.365 
10.399 

10.433 
10.466 
10.499 

10.531 
10.563 
10.595 

10.627 
10  657 
10.687 

10.717 
10.746 
10.774 

10.802 


Apparent 
Declination. 


S.  14  30  47.5 

14  49  51.7 

15  8  41.5 

15  27  16.6 

15  45  36.5 

16  3  40.8 

16  21  29.1 

16  39  1.2 

16  56  16.5 

17  18  14.4 
17  29  54.6 

17  46  16.8 

18  2  20.4 
18  18  5.1 
18  33  30.5 

18  48  36.2 

19  3  21.8 
19  17  46.8 

19  31  50.8 

19  45  33.5 

19  58  54.5 

20  11  53.6 
20  24  30.3 
20  36  44.3 

20  48  35.3 

21  0  2.9 
21   11  6.8 

21  21  46.9 

21  32  2.7 

21  41  54.0 

S.21  51  20.4 


DUL  for 
lHonr 


-47.96 
47.38 
46.77 

-46.15 
45.51 
44.85 

-44.17 
43.48 
42.77 

-42.04 
41.29 
40.53 

-39.75 
38.96 
38.14 

-37.31 
36.46 
35.60 

-34.72 
33.82 
32.91 

-31.99 
31.05 
30.10 

-29.14 
28.16 
27.17 

-26.16 
25.14 
24.11 

-23.07 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi^ 
diameter 
Passing 
Meridian. 


16  9.83 

16  10.07 

16  10.31 

16  10.55 

16  10.79 

16  11.02 

16  11.25 

16  11.48 

16  11.71 

16  11.93 

16  12.16 

16  12.38 

16  12.60 

16  12.81 

16  13.03 

16  13.24 

16  13.45 

16  13.66 

16  13.87 

16  14.07 

16  14.27 

16  14.46 

16  14.65 

16  14.84 

16  15.02 

16  15.20 

16  15.37 


16 
16 
16 


15.53 
15.69 
15.84 


16  15.99 


66.97 
67.09 
67.20 

67.32 
67.43 
67.55 

67.67 
67.79 
67.91 

68.03 
68.15 
68.27 

68.39 
68.51 
68.63 

68.74 
68.86 
68.97 

69.09 
69.20 
69.31 

69.42 
69.53 
69.64 

69.74 
69.84 
69.94 

70.04 
70.14 
70.23 

70.32 


RviaatJoti  of 

Time. 

to  be 

Subtracted 

from 

Apparent 

Time. 


16  19.94 
16  20.84 
16  20.92 

16  20.17 

16  18.57 
16  16.13 

16  12.83 
16  8.67 
16  3.65 

15  57.77 
15  51.04 
15  43.46 

15  35.02 
15  25.74 
15  15.62 

15  4.67 
14  52.89 
14  40.31 

14  26.92 
14  12.72 
13  57.73 

13  41.97 
13  25.43 
13  8.13 

12  50.07 
12  31.26 
12  11.72 

11  51.48 
11  30.54 
11  8.90 

10  46.58 


JHtt.  for 
1  Hoar. 


0.053 
0.019 
0.015 

0.050 
0.085 
0.120 

0.156 
0.192 
0.228 

0.264 
0.300 
0.335 

0.370 
0.405 
0.440 

0.474 
0.506 
0.542 

0.576 
0.609 
0.642 

0.674 
0.706 
0.738 

0.7G9 
0.799 
0.829 

0.859 
0.888 
0.916 

0.944 


Nora.— The  mean  time  of  aemidiameter  passing  may  be  found  by  subtracting  0M»  from  the  sidereal  time. 

The  sign  —  profited  to  the  hourly  change  of  declination  indicates  thai  south  declinations  are  Increasing . 
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AT  GKEE2STWICH  ItfBAiT  NOOK 

THE  SUN'S 

i 

• 

§ 

Equation  of 

Time, 

Sidereal 

Time, 

or 

■2 

1 

3 

Q 

t 

Apparent 
Sight  Atireunloti. 

DUL  for 
1  Hour. 

Apparent 

J  h\  D  1  in  n  1 1 '  i  n 

1  H"ur. 

Added  to 
Hean  Time. 

Diff  for 
1  Hcmr. 

Right,  AsoejkHfra 

of 

Mean  San. 

Sat. 

1 

14  26  33*98 

9.803 

S.  14°  3l'    0.6 

-47.96 

m       a 

16  19.95 

0.053 

fame 

14  42  53.92 

SUN. 

2 

14  30  29.64 

9.837 

14  50    4.6 

47.37 

16  20.84 

0.019 

14  46  50.48 

Mon. 

3 

14  34  26.12 

9.871 

15    8  54.3 

46.76 

16  20.91 

0.015 

14  50  47.03 

Tues. 

4 

14  38  23.44 

9.906 

15  27  29.2 

-46.14 

16  20.15 

0.050 

14  54  43.59 

Wed. 

5 

14  42  21.60 

9.941 

15  45  48.9 

45.50 

16  18.54 

0.085 

14  58  40.14 

Thur. 

6 

14  46  20.61 

9.976 

16    3  53.1 

44.84 

16  16.09 

0.120 

15    2  36.70 

Frid. 

7 

14  50  20.47 

10.012 

16  21  41.1 

-44.16 

16  12.78 

0.156 

15    6  33.25 

Sat. 

8 

14  54  21.19 

10.048 

16  39  12.9 

43.47 

16    8.61 

0.192 

15  10  29.81 

srar. 

9 

14  58  22.78 

10.084 

16  56  27.9 

42.76 

16    3.58 

0.228 

15  14  26.36 

Mon. 

10 

15    2  25.22 

10.120 

17  13  25.6 

-42.03 

15  57.70 

0.264 

15  18  22.92 

Tues. 

11 

15    6  28.52 

10.156 

17  30    5.6 

41.28 

15  50.96 

0.300 

15  22  19.48 

Wed. 

12 

15  10  32.67 

10.191 

17  46  27.5 

40.52 

15  43.37 

0.335 

15  26  16.04 

Thur. 

13 

15  14  37.67 

10.226 

18    2  30.8 

-39.74 

15  34.93 

0.370 

15  30  12.59 

Frid. 

14 

15  18  43.51 

10.261 

18  18  15.2 

38.95 

15  25.64 

0.405 

15  34     9.15 

Sat. 

15 

15  22  50.20 

10.296 

18  33  40.3 

38.13 

15  15.51 

0.440 

15  38    5.70 

SUN 

16 

15  26  57.71 

10.330 

18  48  45.7 

-37.30 

15    4.55 

0.474 

15  42    2.26 

Mon. 

17 

15  31     6.04 

10.364 

19    3  30.9 

36.45 

14  52.77 

0.508 

15  45  58.81 

Tues. 

18 

15  35  15.19 

10.398 

19  17  55.5 

35.59 

14  40.18 

0.542 

15  49  55.37 

Wed. 

19 

15  39  25.15 

10.432 

19  31  59.1 

-34.71 

14  26.78 

0.576 

15  53  51.93 

Thur. 

20 

15  43  35.91 

10.465 

19  45  41.5 

33.81 

14  12.58 

0.609 

15  57  48.49 

Frid. 

21 

15  47  47.46 

10.498 

19  59    2.2 

32.90 

13  57.58 

0.642 

16     1  45.04 

Sat. 

22 

15  51  59.79 

10.530 

20  12    0.9 

-31.98 

13  41.81 

0.674 

16     5  41.60 

SUN. 

23 

15  56  12.89 

10.562 

20  24  37.3 

31.04 

13  25.27 

0.706 

16    9  38.16 

Mon. 

24 

16    0  26.75 

10.594 

20  36  50.9 

30.09 

13     7.97 

0738 

16  13  34.72 

Tues. 

25 

16    4  41.37 

10.625 

20  48  41.5 

-29.13 

12  49.91 

0.769 

16  17  31.27 

Wed. 

26 

16    8  56.73 

10.655 

21     0    8.8 

28.15 

12  31.10 

0.799 

16  21  27.83 

Thur. 

27 

16  13  12.82 

10.685 

21   11   12.4 

27.16 

12  11.56 

0.829 

16  25  24.38 

Frid. 

28 

16  17  29.62 

10.715 

21  21  52.1 

-26.15 

11  51.32 

0.859 

16  29  20.94 

Sat. 

29 

16  21  47.13 

10.744 

21  32     7.6 

25.13 

11  30.37 

0.888 

IB  33  17.50 

SUN. 

30 

16  26    5.33 

10.772 

21  41  58.5 

24.10 

11     8.73 

0,916 

16  37  14.06 

Mod. 

31 

16  30  24.21 

10.800 

S.  21  51  24.6 

-23.06 

10  46.41 

0.944 

16  41   10.62 

Noti.— The 
The 
are! 

somidiameter  for  me 
sign  —  prefixed  toil 
ncreasing. 

on  noon  tt 
he  hourly 

iay  be  assumed  the  same  as  thi 
change  of  declination  indicates 

it  for  apparent  e 
that  south  decli 

toon, 
[nations 

Diff.  for  1  Hoar, 
+9».8565. 
(Table  in.) 
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m. 


i 

2 
3 

4 
5 

e 

7 

8 
9 

JO 
11 
IS 

13 
14 
15 

16 
17 
IS 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


AT  GKEENWIOH  MEAN  NOON, 


5 


* 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

332 
333 
334 

335 


THE  SUN'S 


TRUE  LONGITUDE, 


219  2  24.5 

220  2  30.4 

221  2  38.3 

222  2  48,3 

223  3     0,4 

224  3  14,6 

225  3  30.9 

226  3  49.2 

227  4     9.4 

228  4  3L4 

229  4  55.2 

230  5  20.8 

231  5  48.1 

232  6  16,9 

233  6  47,1 

234  7  18.7 

235  7  51.6 

236  8  25.8 

237  9     1.3 

238  9  37.9 

239  10  15.6 

240  10  54.5 

241  11  34.5 

242  12  15.7 

243  12  58.1 

244  13  41.7 

245  14  26.5 

246  15  12.6 

247  16     0.0 

248  16  48.8 

249  17  38.9 


2  0.6 
2  6.3 
2  14.1 

2  24.0 
2  35,9 
2  49.9 


6-1 
24.3 
44.4 

6.2 
29.8 
55.3 


5  22,5 

5  51.1 

6  21.1 

6  52.5 

7  25.3 

7  59.4 

8  34.7 

9  11.1 
9  48.6 

10  27.4 

11  7.3 

11  48.3 

12  30.5 

13  13.9 

13  58.6 

14  44.5 

15  31.7 

16  20.3 

17  10.3 


BUS:  for 
1  Hoar. 


50.20 
50.29 
50,38 

50.40 

50.55 
50.64 

50,72 

50.80 
50,88 

50.96 
51.03 
51.10 

51.17 
51.23 
51.29 

51.34 

51.39 
51.45 

51.50 
51.56 
51.61 

51.66 
51.71 
51.75 

51.80 
51.84 
51.89 

51.94 
51.99 
52.05 

162.11 


LATITUDE 


-  0.06 
+  0,06 

0.17 

+  0.26 
0.33 
0.36 

+  0,36 
0.35 
0.30 

+  0.22 

0.12 

+  0.01 

-0.11 
0.24 
0.37 

-  0.49 
0.60 
0.68 

-  0.73 
0.75 
0.74 

-0.70 
0.64 
0.55 

-0.43 
0.30 
0.17 

-0.03 

+  0.10 

0.22 

+  0.31 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.9964750 
9.9963664 
9,9962592 

9.9961532 
9.9960484 
9.9959446 

9.9958417 
9.9957396 
9,9956384 

9.9955380 

9.9954384 
9.9953396 

9.9952415 
9.9951441 
9.9950476 

9.9949521 
9.9948578 
9.9947648 

9.9946731 
9.9945829 
9.9944945 

9.9944081 
9.9943237 
9.9942414 

9.9941613 
9.9940835 
9.9940080 

9.9939350 
9.9938644 
9.9937962 

9.9937303 


DOT.  for 
1  Hour. 


-45.5 
45.0 
44.4 

-13.9 

43.5 
43.1 

-(2.7 
42  4 

4*3.0 

-41.7 
41.3 
41.0 

-40.7 
40.4 
40.0 

-39,6 
39,1 
38,5 

-37.9 
37.2 
36.4 

-35.6 
34.7 
33.8 

-32.9 
31.9 
30.9 

-29.9 
28.9 
27.9 

-27.0 


Moan  Time 
of 

Sidereal  Koou. 


~E m         iV 

9  15  34,81 
9' 11  38.90 
9     7  42.99 

9  3  47.08 
8  59  51.17 
8  55  55.26 

8  51  59.35 
8  48  3,44 
6  44     7.53 

8  40  11,62 
8  36  15.7J 
8  32   19.80 

8  28  23,89 
8  24  27.98 
6  20  3&07 

6  16  36.16 
8  12  40.25 
8     8  44.34 

8  4  48.43 
8    0  52.52 

7  56  56.61 

7  53  0.70 
7  49  4.78 
7  45     8.87 

7  41  12.96 
7  37  17.05 
7  33  21.14 

7  29  25.23 
7  25  29.32 
7  21  33.41 

7  17  37.49 


Note.— The  numbers  in  oolumn  X  oorrespond  to  the  true  equinox  of  the  datei  in  oolumn  V,  to 
the  mean  equinox  of  January  (KO, 


Diff.  for  1  Hour, 
—  9».6296, 

(Table  IT.) 
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GREENWICH  MEAN  TIME. 

i 

THE  MOON'S 

SDUDIAIOTEB. 

HORIZONTAL  PAKALLAY, 

UPPEE  TBANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Din*,  for 
1  Hour. 

Midnight. 

Din*,  for 
1  Hour. 

Meridian  of 

Greenwich. 

Din*,  for 
lHour. 

Noon. 

i 

2 
3 

15    9.0 
15    0.0 
14  53.3 

15    4.2 
14  56.3 
14  51.0 

55  29*4 
54  56.2 
54  31.7 

-1.54 
1.22 

0.83 

55  1L8 
54  42.8 
54  23.1 

-1.39 
1.03 
0.61 

n      m 

16    8.4 

16  59.6 

17  48.7 

m 

2.16 
2.09 
2.00 

d 
18.5 

19.5 
20.5 

4 
6 
6 

14  49.3 
14  48.2 
14  50.0 

14  48.4 
14  48.7 
14  51.8 

54  17.1 
54  13.0 
54  19.4 

-0.40 

+0.05 

0.48 

54  13.7 
54  14.9 
54  26.3 

-0.17 

+0.27 

0.68 

18  35.4 

19  20.0 

20  2.9 

1.90 
1.82 
1.77 

21.5 
22.5 
23.5 

7 
8 
9 

14  54.4 

15  1.1 
15    9.6 

14  57.5 

15  5.2 
15  14.4 

54  35.6 

55  0.3 
55  3]. 7 

+0.87 
1.18 
1.41 

54  47.0 

55  15.3 
55  49.2 

+  1.04 
1.31 
1.50 

20  44.9 

21  26.9 

22  9.9 

1.75 
1.77 
1.83 

24.5 
25.5 
26.5 

10 
11 
12 

15  19.4 
15  29.6 
15  39.7 

15  24.5 
15  34.7 
15  44.4 

56    7.5 

56  45.2 

57  22.0 

+1.55 
1.57 
1.49 

56  26.3 

57  3.9 
57  39.4 

+1.58 
1.54 
1.40 

22  54.9 

23  42.9 

6 

1.94 
2.07 

27.5 
28.5 
29.5 

13 
14 
15 

15  48.8 

15  56.5 

16  2.6 

15  52.9 

15  59.8 

16  4.9 

57  55.6 

58  24.0 
56  46.1 

+1.30 
1.06 
0.79 

58  10.5 
58  35.9 
58  54.7 

+1.19 
0.93 
0.65 

0  34.5 

1  30.1 

2  29.1 

2.23 
2.39 
2.49 

0.9 
1.9 
2.9 

16 
17 
18 

16    6.8 
16    9.3 
16  10.2 

16    8.2 
16    9.9 
16  10.2 

59     1.6 
59  10.8 
59  14.3 

+0.51 

0.27 

+0.05 

59    6.9 
59  13.2 
59  14.3 

+0.39 
+0.15 
-0.05 

3  29.7 

4  30.0 

5  28.0 

2.52 
2.46 
2.35 

3.9 
4.9 
5.9 

19 
20 
21 

16    9.9 
16    8.4 
16    5.7 

16    9.3 
16    7.2 
16    3.9 

59  13.2 
59    7.6 
56  57.6 

-0.15 
0.33 
0.51 

59  10.9 
59    3.1 
58  50.9 

-0.24 
0.42 
0.61 

6  22.9 

7  14.7 

8  4.1 

2.22 
2.11 
2.04 

6.9 
7.9 
8.9 

22 
23 
24 

16     1.7 
15  56.4 
15  49.8 

15  59.3 
15  53.3 
15  46.0 

58  43.1 

56  23.6 

57  59.2 

-0.71 
0.92 
1.12 

58  34.0 
58  12.0 
57  45.2 

-0.82 
1.02 
1.21 

8  52.4 

9  40.4 
10  29.1 

2.01 
2.01 
2.06 

9.9 
10.9 
11.9 

25 
26 
27 

15  41.9 
15  32.9 
15  23.5 

15  37.5 
15  28.3 
15  18.7 

57  30.1 
56  57.3 
56  22.5 

-1.30 
1.42 
1.47 

57  14.1 
56  40.1 
56     5.0 

-1.37 
1.45 
1.45 

11  19.2 

12  10.9 

13  3.9 

2.12 
2.18 
2.22 

12.9 
13.9 
14.9 

28 
29 
30 

15  14.0 
15    5.2 
14  57.7 

15    9.5 
15     1.3 
14  54.6 

55  47.8 
55  15.4 
54  47.8 

-1.41 
1.27 
1.03 

55  31.1 
55    0.9 
54  36.4 

-1.36 
1.16 

0.87 

13  57.3 

14  49.8 

15  40.4 

2.21 
2.15 
2.05 

15.9 
16.9 
17.9 

31 

14  52.0 

14  50.0 

54  26.9 

-0.71 

54  19.5 

-0.52 

16  28.4 

1.95 

18.9 

L= 
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V. 


GliEENWIUH  MEAN  TIME. 

j 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Ri£htAftoeu4ton- 

Diff.  for 
1  Minute. 

DocljXMtion. 

DHL  tor 
I  Mill ul e. 

Hoar. 

Right  AftOAUaio  n. 

DHL  for 

1  ''■  1 1 1 .  .i  >  ■ 

Declination. 

Utfffoc 
1  \hlluW. 

SAf 

CtJEDi 

VY  I. 

MONDAY  3. 

h     m     «        \ 

a 

o       §       « 

b     m     b 

ft 

G           t          M 

t* 

0 

6  17  19.23 

3.3836 

N.25    4  989 

L.735 

0 

8    4  27  23 

S.I  615 

N.24     0  53-5 

C907 

1 

6  19  36,21 

3.3823 

25    6    4.0 

1.009 

1 

8    6  36.81 

3.1579 

23  56  37.7 

fjui 

2 

«2i  sail 

2,3810 

25    7  36.2 

1.470 

2 

8    8  46.18 

3,1544 

99  52  15,:* 

4.420 

3 

6  24    9.1*3 

3.2797 

25    i)    QA 

1*338 

3 

8  10  55,34 

3,1508 

23  47  4G.2 

4.539 

4 

0  26  26,67 

9.37«3 

25  10  16.7 

1.206 

4 

B  IS    4.28 

3.1473 

23  43  10.fi 

*.&* 

5 

6  28  43.31 

9.2780 

25  11  25.1 

L.07S 

5 

s  15  iaoi 

2.N37 

23  38  28.5 

4.756  1 

0 

6  30  59.86 

3.3751 

25  19  25.7 

0.944 

ft 

6  17  MM 

2,  MOO 

23  33  39,y 

4.6M  1 

7 

6  33  iaa? 

3.3735 

55  13  18.4 

0,91 'i 

7 

8  111  2^.81 

2.1363 

23  28  44,8 

4-K* 

8 

6  35  32.68 

fl.37  IS 

25  14     3.2 

0*681 

8 

8  21  37.88 

9,1337 

23  23  43.3 

5.0*8  ' 

9 

6  37  48.UJ 

3.9700 

25  14  40.1 

0.550 

<i 

B  23  45,73 

3.1290 

23  18  35.5 

5,1*3 

10 

6  40    5.08 

2.2689 

25  15    R2 

0.430 

10 

8  25  ->i.36 

3.1253 

23  13  21.4  , 

5.3*0  j 

][ 

6  42  21.1  f 

3.2603 

25  15  30.5 

0.389 

11 

8  28     0J7 

2.1216 

23    8    0,9 

5,334  I 

!9 

6  44  37,03 

2.2643 

25  15  43.9 

0-159 

12 

6  30    7.H5 

3,1178 

23    2  34.1 

&.49S  \ 

13 

6  46  518$ 

s.*m 

25  15  4!U> 

+  0.031 

13 

8  32  14,91 

2.1141 

22  57     U 

5,601   J 

14 

6  49    8,5  J 

3.2003 

25  15  47.6 

-  0,098 

14 

8  31  21.65 

3.1104 

22  51  22.0 

5.703  1 

15 

6  51  24.0? 

3.3583 

25  15  37.8 

0,927 

15 

8  36  28.16 

2.1067 

S3  45  3*i,8 

5.KH 

16 

6  53  31150 

-_-.  j--r-: 

25  15  20,3 

0.3M 

16 

8  8S  34.45 

3.1039 

22  39  45.5 

MM 

17 

6  55  54.80 

3.3533 

25  14  55.2 

MSI 

17 

8  40  40,51 

2,0992 

22  33  48.1 

€.007 

18 

(J  58    9.96 

3-251  r> 

25  1 1  22.4 

0.610 

18 

8  42  46.35 

3.0954 

22  27  44.7 

6.106 

19 

7    0  24.98 

fctlM 

25  13  42.0 

0.738 

19 

8  44  51.96 

3.0917 

22  21  35.4 

nm 

20 

7    2  39.86 

2.24118 

25  12  53.9 

0.865 

20 

8  46  57.35 

9*0879 

22  15  20.1 

6.304 

21 

7    4  54.60 

3.9444 

25  II  58.2 

0.991 

21 

8  49    2.51 

9.0849 

22    8  58.9 

6.403 

22 

7    7    9,19 

9.3419 

25  10  55.0 

1.116 

22 

8  51     7.45 

9.0604 

22    2  31.8 

6.499 

23 

7    9  23.63 

S 

9.3393 

UNDA 

N.25    9  44.3 
Y2. 

1.949 

23 

8  53  12.16 

9.0767 

FESDA 

N.21  55  59.0 
Y  4. 

6^95 

0 

7  11  37.91 

9.9367 

N.25    8  26.0 

1.368 

0 

8  55  16.65 

9.0799 

N.21  49  20.4 

&691 

1 

7  13  52.04 

9.9341 

25    7    0.2 

1.499 

1 

8  57  20.91 

9.0699 

21  42  36.1 

6.786 

2 

7  16    6.00 

3.9314 

25    5  27.0 

1.615 

2 

8  59  24.95 

9.0655 

21  35  46.1 

6.881 

3 

7  18  19.80 

9.9986 

25    3  46.4 

1.738 

3 

9     1  28.77 

9.0617 

21  28  50.4 

6.975 

4 

7  20  £3.43 

9.9357 

25     1  58.4 

1.869 

4 

9    3  32.36 

9.0580 

21  21  49.1 

70167 

5 

7  22  46.89 

9.9339 

25    0    3.0 

1.985 

5 

9    5  35.73 

9.0543 

21   14  42.3 

7.158 

6 

7  25    0.18 

3.9900 

24  58    0.2 

2.107 

6 

9    7  38.88 

9.0507 

21     7  30.1 

7.949 

7 

7  27  13.2!) 

9.9171 

21  55  50.1 

3.938 

7 

9    9  41.81 

9.0470 

21     0  12.4 

7.341 

8 

7  29  26.23 

9.9149 

24  53  32.8 

9.349 

8 

9  11  44.52 

9.0439 

20  52  49.2 

7.432 

9 

7  31  38.99 

9.9119 

24  51     8.2 

9.470 

9 

9  13  47.00 

9.0395 

20  45  20.5 

7.592 

10 

7  33  51.57 

9.9081 

24  48  36.4 

3.589 

10 

9  15  49.26 

9.0359 

20  37  46.5 

7.611 

11 

7  36    3.96 

9.9049 

24  45  57.5 

3.708 

11 

9  17  51.31 

9.0393 

20  30    7.2 

7.6» 

12 

7  38  16.16 

9.30  J  7 

24  43  11.4 

3.837 

12 

9  19  53.14 

9.0987 

20  22  22.6 

7.787 

13 

7  40  28.17 

9.1986 

24  40  18.2 

3.946 

13 

9  21  54.75 

9.0351 

20  14  32.8 

7.874 

14 

7  42  39.99 

9.1954 

24  37  17.9 

3.063 

14 

9  23  56.15 

9.0316 

20    6  37.8 

7.960 

15 

7  44  51.62 

9.1939 

24  34  10.6 

3.180 

15 

9  25  57.34 

9.0180 

19  58  37.6 

&046 

16 

7  47    3.05 

9.1889 

24  30  56.3 

3.997 

16 

9  27  58.31 

9.0144 

19.50  32.3 

8.130 

17 

7  49  14.28 

9.1856 

24  27  a5.0 

3.413 

17 

9  29  59.07 

9.0109 

19  42  22.0 

8.913 

18 

7  51  25.32 

9.1893 

24  24    6.7 

3.598 

18 

9  31  59.62 

9.0074 

19  34    6.7 

&9WJ 

19 

7  53  36.16 

3.1789 

24  20  31.6 

3.643 

19 

9  &3  59.96 

9.0039 

19  25  46.4 

6J80| 

20 

7  55  46.79 

9.1754 

24  16  49.6 

3.758 

20 

9  36    0.09 

9.0005 

19  17  21.1 

8.469 

21 

7  57  57.21 

9.1719 

24  13    0.7 

3.879 

21 

9  38    0.02 

1.9971 

19    8  50.9 

8*43 

22 

8    0    7.42 

9.1685 

24    9    5.0 

3.984 

22 

9  39  59.75 

1.9937 

19    0  15.9 

8.694 

23 

8    2  17.43 

9.1651 

24     5    2.6 

4.096 

23 

9  41  59.27 

1.9903 

18  51  36.0 

8.705 

24 

8    4  27.23 

1.1615 

N.24    0  53.5 

4.907 

24 

9  43  58.59 

1.9870 

N.18  42  51.3 

6.784  | 

VI. 
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UliEEHWlCH  MEAN  TIME. 

• 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION* 

Hour. 

Right  A  attention. 

Diflf.  ibr 

1    M    Mil-. 

Declination. 

DilT.Ajr 

1    U   -l.'l   M" 

Hour. 

Right  A  a  C tu  r.  hj  1 1 . 

DUE  for 

1  M  t Ml  L-  • 

lK'i  iLU-itiMl. 

Diff.  for 
I  U  finite. 

WEDNESI 

)AY  5, 

FBIDAY  7. 

h      En      h 

ft 

O          t          it 

it 

h     m     ft 

■ 

O          I          ft 

t> 

0 

9  43  58.59 

1.9670 

N.lb  42  51.3 

6.764 

0 

11    16  12.32 

i.sfrd 

N.10  22  12.7 

Jl.«97 

1 

9  45  57.71 

1.9837 

18  34     1.9 

8.863 

1 

11   18    4.65 

1.8716 

10  10  21.6 

11.875 

2 

9  47  56.63 

1.9804 

18  25    7.8 

8.941 

2 

11    19  56.91 

1.6704 

9  58  27.7 

11.999 

3 

9  49  55.36 

1.9778 

1-8  16    9.0 

9.018 

3 

11  21  49.10 

1.8693 

9  46  31.0 

11.968 

4 

9  51  53.90 

1.9740 

18    7    5.6 

9.095 

4 

11  23  41.23 

1.8683 

9  34  31.5 

19.014 

5 

9  53  52.24 

1.9708 

17  57  57.6 

9.179 

5 

11  25  a3.30 

1.8673 

9  22  29.3 

19.059 

6 

9  55  50.39 

1.9676 

17  48  45.0 

9.948 

6 

11  27  25.31 

1.8664 

9  10  24.4 

19.103 

7 

9  57  48.35 

1.9645 

17  39  27.9 

9.399 

7 

11  29  17.27 

1.8656 

8  58  16.9 

19.147 

8 

9  59  46.13 

1.9614 

17  30    6.4 

9.395 

8 

11  31     9.18 

1.8648 

8  46    6.8 

19.190 

9 

10     1  43.72 

1.9683 

17  20  40.5 

9.468 

9 

11  .33     1.04 

1.8640 

8  33  54.1 

19.939 

10 

10    3  41.13 

1.9553 

17  11   10.2 

9.541 

10 

1 1  34  52.86 

1.8633 

8  21  38.9 

19.974 

U 

10    5  38.36 

1.9594 

17     1  35.5 

9.614 

11 

1 1  36  44.64 

1.8697 

8    9  21.2 

19.315 

12 

10    7  35.42 

1.9495 

16  51  56.5 

9.685 

12 

11  38  36.38 

1.8691 

7  57     l.l 

19.355 

13 

10    9  3230 

1.9465 

16  42  13.3 

9.756 

13 

11  40  28.09 

1.8616 

7  44  38.6 

19.395 

14 

10  11  29.00 

1.9436 

16  32  25.8 

9.897 

14 

11  42  19.77 

1.8611 

7  32  13.7 

19.434 

15 

10  13  25.53 

1.9408 

16  22  34.1 

9.896 

15 

11  44  11.42 

1.8607 

7  19  46.5 

19.479 

16 

10  15  21.90 

1.9381 

16  12  38.3 

9.964 

16 

11  46    3.05 

1.8604 

7    7  17.0 

19.510 

17 

10  17  18.10 

1.9353 

16    2  38.4 

10.039 

17 

11  47  54.67 

1.8609 

6  54  45.3 

19^47 

18 

10  19  14.13 

1.9395 

15  52  34.4 

J0.100 

18 

1 1  49  46.27 

K8599 

6  42  11.3 

19.584 

19 

10  21   10.00 

1.9998 

15  42  26.4 

10*167 

19 

11  51  37.86 

1.8597 

(J  29  35.2 

19.619 

20 

10  23    5.71 

1.9973 

15  32  14.4 

10.933 

20 

11  53  29.44 

1.8597 

6  16  57.0 

19.654 

21 

10  25    1.27 

1   00441 

15  21  58.4 

10.999 

21 

1 1  55  21.02 

1.8596 

6    4  16.7 

19.668 

22 

10  26  56.67 

1 .9991 

15  11  38.5 

10.364 

22 

11  57  12.59 

1.8596 

5  51  34.4 

19.799 

23 

10  28  51.92 
Tfl 

1.9197 

N.15     I   14.7 
1Y  6. 

10.498 

23 

11  59    4.17 

1.8597 

rURDi 

N.  5  38  50.1 
1Y  8. 

19.755 

0 

10  30  47.03 

1.9179 

N.14  50  47.1 

10.499 

0 

12    0  55.76 

1.8599 

N.  5  26    3.8  , 

19.787 

1 

10  32  41.99 

1.9148 

14  40  15.7 

10.555 

1 

12    2  47.36 

1.9601 

5  13  15.6 

19.818 

2 

10  34  36.81 

1.9194 

14  29  40.5 

10.617 

2 

12    4  38.97 

1.8603 

5    0  25.6 

19.848 

3 

10  36  31.48 

1.9101 

14  19     1.6 

10.679 

3 

12    6  30.60 

1.8607 

4  47  33.8  , 

19.878 

4 

10  38  26.02 

1.9078 

14    8  19.0 

10.740 

4 

12    8  22.25 

1.8611 

4  34  40.2 

19.908 

5 

1    10  40  20.42 

1.9056 

13  57  32.8 

10.800 

5 

12  10  13.93 

1.8615 

4  21  44.8 

19.937 

6 

,    10  42  14.69 

1.9034 

13  46  43.0 

10.860 

6 

12  12    5.63 

1.8690 

4    8  47.7 

19.965 

7 

1    10  44    8.83 

1.9013 

13  35  49.6 

10.919 

7 

12  13  57.37 

1.8696 

3  55  49.0 

19.999 

8 

10  46    2.84 

i  aotto 

13  24  52.7 

10.978 

8 

12  15  49.15 

1.6639 

3  42  48.7 

13.018 

9 

10  47  56.73 

1.8979 

13  13  52.2 

J  1.036 

9 

12  17  40.96 

1.8639 

3  29  46.8 

13.044 

10 

10  49  50.50 

1.8959 

13    2  48.3 

11.093 

10 

12  19  32.82 

1.8648 

3  16  43.4 

13.069 

11 

10  51  44.15 

1.8933 

12  51  41.0 

11.150 

11 

12  21  24.73 

1.8657 

3    3  38.6 

13.093 

12 

10  53  37.69 

1.6914 

12  40  30.3 

11.906 

12 

12  23  16.70 

1.8666 

2  50  32.3 

13.117 

13 

|    10  55  31.12 

1.8896 

12  29  16.3 

11.961 

13 

12  25    8.72 

1.8675 

2  37  24.6 

13.139 

14 

10  57  24.44 

1.8878 

12  17  59.0 

11*316 

14 

12  27    0.80 

1.8665 

2  24  15.6 

13.160 

15 

10  59  17.65 

1.8860 

12    6  38.4 

11.370 

15 

12  28  52.94 

1.8696 

2  11     5.4 

13.181 

16 

11     1   10.76 

1.8843 

11  55  14.6 

11.493 

16 

12  30  45.15 

1.8707 

1  57  53.9  | 

13.909 

17 

11    3    3.77 

1.8897 

11  43  47.6 

11.477 

17 

12  32  37.43 

1.8719 

1  44  41.2 

13.999 

18 

i    11    4  56.68 

1.6811 

11  32  17.4 

11.599 

18 

12  34  29.78 

1.8739 

I  31  27.3  , 

13.941 

19 

|    11     6  49.50 

1.8796 

11  20  44.1 

11.580 

19 

12  36  22.21 

1.8746 

1   18  12.3 

13.958 

20 

11     8  42.23 

1.8789 

1 1     9    7.8 

11.630 

20 

12  38  14.73 

1.8760 

1     4  56.3 

13.975 

21 

>    11  10  34.88 

1.8767 

10  57  28.5 

11.680 

21 

12  40    7.33 

1.8774 

0  51  39.3  ; 

13.999 

n 

11   12  27.44 

1.8753 

10  45  46.2 

11.730 

22 

12  42    0.02 

1.8790 

0  38  21.3  ' 

13.307 

23 

11  14  19.92 

1.8740 

10  34    0.9 

11.779 

23 

12  43  52.81 

1.8807 

0  25    2.4 

13.399  1 

24 

11  16  1232 

1.8798 

N.10  22  12.7  1 

11.897 

24 

12  45  45.70  1 

1.8894 

N.  0  11  42.7  i 

13.335  1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

Hour. 

Right  Ascension. 

Diftfor 
1  Minute. 

Declination. 

Diftfor 
1  Minute 

f 
Hoar. 

Bight  Ascension. 

DiA  for 
1  Minute. 

Declination. 

DiEfor 
1  Minute. 

SUNDAY  9. 

TUESDAY  11. 

h     m      s 

Oil. 

#/ 

h    m      • 

• 

o       r       a 

., 

0 

12  45  45.70 

1.8894 

N.  0  11  42.7 

13.335 

0 

14  19  16.90 

9.0301 

8.10  26  49.2 

19476 

1 

12  47  38.69 

1.8841 

8.  0     1  37.8 

13448 

1 

14  21  19.39 

94439 

10  39  40.7 

13439 

2 

12  49  31.79 

1.8850 

0  14  59.1 

13.361 

2 

14  23  22.17 

9.0487 

10  52  29.9 

19401 

3 

12  51  25.00 

1.8877 

0  28  21.1 

13479 

3 

14  25  25.24 

9.0536 

11     5  16.8 

19.769 

4 

12  53  18.32 

1.8806 

0  41  43.7 

13489 

4 

14  27  28.60 

94586 

11   18     1.3 

13.79! 

5 

12  55  11.75 

1.8015 

0  55    7.0 

13.399 

5 

14  29  32.27 

9.0837 

11  30  43.3 

13479 

6 

12  57     5.30 

1.8036 

1     8  30.8 

13.401 

6 

14  31  36.24 

9.0687 

11  43  22.8 

19437 

7 

12  58  58.98 

1.8058 

1  21  55.1 

13.400 

7 

14  33  40.51 

9.0730 

11  55  59.7 

18493 

8 

13    0  52.80 

1.8081 

1  35  19.9 

13.416 

8 

14  35  45.10 

9.0701 

12    8  33.9 

19447 

9 

13    2  46.75 

1.0004 

1  48  45.0 

13.499 

9 

14  37  50.00 

9.0843 

12  21     5.3 

19490 

10 

13    4  40.84 

1.0097 

2    2  10.5 

13.497 

10 

14  39  55.21 

9.0805 

12  33  33.9 

19.450 

11 

13    6  35  07 

1.0060 

2  15  36.3 

13.439 

11 

14  42    0.74 

9.0048 

12  45  59.5 

19.413 

12 

13    8  29.44 

1.0074 

2  29    2.3 

13.435 

12 

14  44    6.59 

9.1009 

12  58  22.1 

194*1 

13 

13  10  23.96 

1.0100 

2  42  28.5 

13.437 

13 

14  46  12.77 

9.1057 

13  10  41.6 

13.999 

14 

13  12  18.64 

1.9127 

2  55  54.8 

13.438 

14 

14  48  19.27 

9.1111 

13  22  58.0 

13.341 

15 

13  14  13.48 

1.0153 

3    9  21.1 

13.430 

15 

14  50  26.10 

9.1166 

13  35  M.I 

18.199 

16 

13  16    8.48 

1.0180 

3  22  47.5 

13.430 

16 

14  52  33.26 

9.1999 

13  47  20.8 

19.133 

17 

13  18    3.64 

1.0908 

3  36  13.8 

13.438 

17 

14  54  40.76 

9.1978 

13  59  27.1 

13476 

18 

13  19  58.97 

1.0937 

3  49  40.0 

13.436 

18 

14  56  48.60 

9.1335 

14  11  29.9 

194J7 

19 

13  21  54.48 

1.0966 

4    3    6.1 

13.433 

19 

14  58  56.78 

9.1309 

14  23  29.1 

11456 

20 

13  23  50.16 

1.0905 

4  16  31.9 

13.498 

20 

15     1     5.30 

9.1440 

14  35  24.6 

11.694 

21 

13  25  46.02 

1.0395 

4  29  57.4 

13.493 

21 

15    3  14.17 

9.1507 

14  47  16.4 

11439 

22 

13  27  42.06 

1.9357 

4  43  22.6 

13.417 

22 

15    5  23.38 

9.1564 

14  59    4.4 

11.767 

23 

13  29  38.30 

1.0380. 

S.  4  56  47.4 

13.400 

23 

15    7  32.94 

9.1603 

8. 15  10  48.4 

11499 

M( 

XNDA1 

z  io. 

WEDNBSD 

AY  12. 

0 

13  31  34.73 

1.0499 

S.  5  10  11.7 

13.401 

0 

15    9  42.86 

9.1689 

8. 15  22  28.3 

11431 

1 

13  33  31.36 

1.0455 

5  23  35.5 

13.309 

1 

15  11  53.13 

9.1749 

15  34    4.1 

11453 

2 

13  35  28.19 

1.0488 

5  36  58.7 

13.389 

2 

15  14    3.76 

9.1801 

15  45  35.8 

11.493 

3 

13  37  25.22 

1.0599 

5  50  21.3 

13.371 
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GliEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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9.1593 

7  26  46.2 

14.434 

22 

21  58  18.25 

9.3471 

17  40  56.4 

11.170 

22 

23  45  46.33 

9.1495 

7  12  19.1 

14.4« 

23 

22    0  38.92 

2.3420 

17  29  43.1 

11.979 

23 

23  47  55.22 

9.1468 

6  57  49.9  I 

14.508 

24 

22    2  59.29 

8.3370 

S.17  18  23.7 

11.374 

24 

23  50    3.95 

9.1449 

S.  6  43  18.8  1 

14.534 
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I 

■ 

GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RtehtAsoenaion. 

DifEfor 

1  Minute, 

Declination.       ««£ 

Hour. 

Right  Ascension. 

Dim  for 

I  Minute 

Declination. 

DUE  for 

1  Mlnnte. 

Pi 

RIDA\ 

'  21 

SUNDAY  23. 

1 ' 

h     m     8 

8 

Q          1         II 

#« 

h     m     8 

8 

O         t         II 

// 

0 

23  50    3.95 

8.1443 

S.  6  43  18.8 

14.534 

0 

1  31   14.92 

9.0989 

N.  5    6     1.4 

14.519 

1 

23  52  12.52 

2.1416 

6  28  45.8 

14.566 

1 

1  33  20.a3 

9.0989 

5  20  31.2 

14.479 

2 

23  54  20.94 

9.1390 

6  14  10.9 

14.596 

2 

1  35  26.79 

9.0996 

5  34  58.9 

14.445 

3 

23  56  29.20 

9.1365 

5  59  34.3 

14.694 

3 

1  37  32.79 

9.1004 

5  49  24.6 

14.411 

4 

23  58  37.32 

9.1349 

5  44  56.0 

14.659 

4 

1  39  38.84 

9.1013 

6    3  48.2 

14.374 

5 

0    0  45.30 

9.1319 

5  30  16.1 

14.677 

5 

1  41  44.95 

9.1099 

6  18    9.5 

14.336 

6 

0    2  53.15 

9.1997 

5  15  34.8 

14.700 

6 

1  43  51.11 

9.1039 

6  32  28.5 

14.997 

7 

0    5    0.86 

9.1975 

5    0  52.1 

14.793 

7 

1  45  57.33 

9.1049 

6  46  45.2 

14.957 

8 

0    7    8,45 

9.1954 

4  46    8.0 

14.745 

8 

1  48    3.62 

9.1053 

7    0  59.4 

14.916 

9 

0    9  15.91 

9.1933 

4  31  22.7 

14.764 

9 

1  50    9.97 

9.1064 

7  15  11.1 

14.173 

10 

0  11  23.25 

9.1914 

4  16  36.3 

14.783 

10 

1  52  16.39 

9.1076 

7  29  20.2 

14.199 

11 

0  13  30.48 

9.1195 

4     I  48.7 

14.809 

11 

1  54  22.88 

9.1088 

7  43  26.6 

14.084 

12 

0  15  37.59 

9.1177 

3  47    0.1 

14.818 

12 

1  56  29.45 

9.1101 

7  57  30.3 

14.038 

13 

0  17  44.M 

9.1160 

3  32  10.6 

14.839 

13 

1  58  36.10 

9.1115 

8  II  3L2 

13.991 

14 

0  19  51.51 

9.1143 

3  17  20.3 

14.845 

14 

2    0  42.&3 

9.1199 

8  25  29.2 

13.941 

15 

0  21  58.31 

9.1196 

3    2  29.2 

14.857 

15 

2    2  49.65 

9.1144 

8  39  24.1 

13.890 

16 

0  24    5.02 

9.1111 

2  47  37.5 

14.867 

16 

2    4  56.56 

9.1159 

8  53  16.0 

13.839 

17 

0  26  11.64 

9.1096 

2  32  45.2 

14.877 

17 

2    7    3.56 

9.1175 

9    7    4.8 

13.787 

18 

0  28  18.17 

9.1089 

2  17  52.3 

14.885 

18 

2    9  10.66 

9.1J91 

9  20  50.4 

13.733 

19 

0  30  24.62 

9  1069 

2    2  59.0 

14.891 

19 

2  11  17.85 

9.1907 

9  34  32.7 

13.678 

20 

0  3*2  31.00 

9.1056 

1  48    5.4 

14.897 

20 

2  13  25.14 

9.1994 

9  48  11.7 

13.089 

21 

0  34  37.30 

9.1044 

1  33  11.4 

14.909 

21 

2  15  32.54 

9.1949 

10     I  47.3 

13.564 

22 

0  36  43.53 

9.1033 

1    18  17.2 

14.904 

22 

2  17  40.04 

9.1959 

10  15  19.4 

13.505 

23 

0  38  49.70 
SA1 

9.1093 

S.    1     3  22.9 
lY  22. 

14.905 

23 

2  19  47.65 
M( 

9.1977 

)NDA^ 

N.I0  28  47.9 
*  24. 

13.444 

0 

0  40  55.81 

9.1013 

S.  0  48  28.6 

14.905 

0 

2  21  55.37 

9.1996 

N.10  42  12.7 

13.383 

1 

0  43     1.86 

9.1004 

0  33  34  3 

14.904 

1 

2  24    3.20 

9.1315 

10  55  33.8 

13.391 

2 

0  45    7.86 

9.0996 

0  18  40.1 

14.901 

2 

2  26  11.15 

9.1335 

11     8  51.2 

13.958 

3 

0  47  13.81 

9.0988 

S.  0    3  46.2 

14.896 

3 

2  28  19/22 

9.1355 

11  22    4.7 

13.193 

4 

0  49  19.72 

9.0981 

N.  0  1 1     7.4 

14.891 

4 

2  30  27.41 

9.1376 

11  35  14.3 

13.197 

5 

0  51  25.59 

9.0975 

0  26    0.7 

14.885 

5 

2  32  &5.73 

9.1396 

II  48  19.9 

13.060 

6 

0  53  31.42 

9.0969 

0  40  53.6 

14.877 

6 

2  34  44.17 

9.1417 

12     1  21.5 

19.999 

7 

0  55  37.22 

9.0965 

0  55  46.0 

14.868 

7 

2  36  52.73 

9.1438 

12  14  18.9 

19.999 

8 

0  57  43.00 

9.0961 

1    10  37.8 

14.857 

8 

2  39     1.43 

9.1461 

12  27  12.1 

19.851 

9 

0  59  48.75 

9.0957 

1  25  28.8 

14.844 

9 

2  41  10.26 

9.1483 

12  40     1.0 

19.778 

10 

I     1  54.48 

9.0954 

I  40  19.1 

14.831 

10 

2  43  19.22 

9.1505 

12  52  45.5 

19.705 

11 

1     4    0.20 

9.0959 

1  55    8.6 

14.817 

11 

2  45  28.32 

9.1598 

13    5  25.6 

19.631 

12 

1    6    5.90 

9.0950 

2    9  57.2 

14.809 

12 

2  47  37.56 

9.1551 

13  18     1.2 

19.555 

13 

1     8  11.60 

9.0950 

2  24  44.8 

14.785 

13 

2  49  46.93 

9.1574 

13  30  32.2 

19.478 

14 

I   10  17.30 

9.0949 

2  39  31.4 

14.767 

14 

2  51  56.45 

9.1598 

13  42  58.6 

19.401 

15 

1   12  22.99 

9.0949 

2  54  16.8 

14.747 

15 

2  54    6.11 

9.1699 

13  55  20.3 

19.399 

16 

1    14  28.69 

9.0951 

3    9     1.0 

14.796 

16 

2  56  15.91 

9.1646 

14    7  37.2 

19.949 

17 

1   16  34.40 

9.0953 

3  23  43.9 

14.703 

17 

2  58  25.86 

9.1670 

14   19  49.3 

19.161 

18 

1   18  40.12 

9.0955 

3  38  25.4 

14.680 

18 

3     0  35.95 

9.1694 

14  31  56.5 

19.078 

19 

1  20  45.86 

9.0958 

3  53    5.5 

14.656 

1  19 

3    2  46.19 

9.1719 

14  43  58.7 

11.99? 

20 

9    1  22  51.62 

9.0969 

4    7  44.1 

14.6-29 

20 

3    4  56.58 

9.1744 

14  55  55.9 

11.9)0 

21 

1  24  57.40 

9.0966 

4  22  21.0 

14.601 

21 

3    7    7.12 

9.1769 

15    7  47.9 

11.894 

22 

1  27    3.21 

9.0971 

4  36  56.2 

1 1.579 

22 

3    9  17.81 

9.1794 

15  19  34.7 

11.737 

23 

1  29    9.05 

9.0976 

4  51  29.7 

14.543 

23 

3  11  28.65 

9.1890 

15  31   16.3 

11.649 

24 

1  31    14.92 

9.0989 

N.  5    6     1.4 

14.519 

24 

3  13  39.65 

9.1846 

N.15  42  52.6 

11.560 
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GEEBKWIOH  MEAK  TIME. 

* 

* 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

flour. 

Right  AaaeatJoti. 

Dift  for 

1  Minute. 

DtitillnatloD* 

DULfrr 
1  Minute. 

Hour. 

Right  Ascension. 

Dift  for 

iMinulv 

Declination. 

Dlffifor 
1  MhraU. 

TUESDAY  25. 

THURSDAY  27. 

Ji     in     ■ 

H 

n       r       n 

tt 

b     m        h 

» 

O        t        ** 

t* 

0 

3  13  39,65 

3.1840 

N.I  5  42  52,6 

11,560 

0 

5     1  22.88 

9.9947 

N.22  56  36.4 

<U93 

1 

3  15  50.90 

2,1872 

15  54  23.5 

JL470 

1 

5    3  40.60 

2.2961 

23    2  44.1 

6*063 

2 

8  18    2,11 

9.IB97 

16    5  49.0 

11,379 

2 

5    5  58.41 

9.2975 

23    8  44,0 

5.933 

3 

3  20  13.57 

2.1923 

16  17    9.0 

11.287 

3 

5    8  16.30 

2.2987 

23  14  36.0 

5.802 

4 

3  22  25.19 

3. 1940 

16  28  2&4 

IU93 

4 

5  10  34.26 

2,9999 

23  20  20.2 

5.679 

5 

3  24  36.96 

2JD75 

Hi  39  32.1 

11.098 

5 

5  12  52.29 

3.301 1 

23  25  56.6 

5,541 

6 

3  98  48.80 

2.9009 

16  50  35.1 

11.003 

6 

5  15  10.39 

2,3033 

23  31  25.1 

5.409    1 

7 

3  29    0,98 

3.2028 

17     1  32,4 

10.907 

7 

5  17  28.56 

3.3030 

23  36  45.7 

5.277 

8 

3  3i  iasa 

3.90f>4 

17  12  23.9 

10.809 

8 

5  19  46.78 

2,3042 

2:1  41  58,3 

5.144 

9 

3  33  25JJ3 

*sm 

17  23    9,5 

io.;n 

9 

5  22     5.06 

2,3051 

23  47     3.0 

5,013 

10 

3  35  38.  ly 

3,9itti 

17  33  49/2 

10.fi]  L 

10 

5  24  2339 

2.3059 

33  51  59.7 

4,879 

11 

3  37  50,91 

2.3132 

17  44  22.8 

1 0.500 

11 

5  26  41,77 

2.W67 

23  54?  48,4 

4.746 

12 

3  40    3.78 

3.91 58 

17  51  503 

10.401 

12 

5  29    0.19 

3.3074 

24     1  29.2 

4.619 

13 

3  42  16.8! 

2.vm 

18    5  M.7 

10.306 

13 

5  31    18.65 

2-3080 

24     6     J.9 

4.478 

14 

3  44  30,00 

2.2311 

18  15  27,0 

IQ.SflU 

14 

5  33  37.15 

3,30t* 

24   10  26,G 

\.\v- 

15 

3  46  43,34 

3.3307 

18  25  ;J&0 

J0.0&8 

15 

5  35  55,68 

3.3090 

24   14  43,2 

4.209 

16 

3  48  5*184 

3.328J 

18  35  38,7 

9.993 

16 

5  38  14,23 

3.3094 

24  18  51.7 

4,075 

17 

3  51    10,50 

3.2989 

18  45  35 J 

9.887 

17 

5  40  32.81 

3.3098 

24  22  52.2 

3.941   I 

J8 

3  53  24.31 

2.93 14 

18  55  25 J 

9.779 

18 

5  42  51,41 

2,3101 

24  26  44,6 

3.«W 

1!) 

3  55  38.27 

2.2J40 

19    5    8.6 

9,671 

19 

5  45   10.02 

KJIM 

24  30  28.9 

3.67 1 

20 

3  57  52.39 

2.2966 

19  14  45.6 

9.562 

20 

5  47  28.63 

2J103 

24  34    5.1  1 

£535 

21 

4     0    6.(>6 

2.2391 

19  24  16.0 

9.452 

21 

5  49  47.25 

2.3103 

24  37  39.1  1 

3.399 

22 

4    2  21.08 

2.2416 

19  33  39.8 

9.341 

22 

5  52    5.87 

9.3103 

24  40  53.0  i 

3.965 

23 

4    4  35.65 
WEI] 

2.2440 

>NESD 

N.19  42  56  9 
AY  26. 

9.929 

23 

5  54  24.48 
FJ 

2.3109 

N.24  44    4.9  1 

28. 

3.139 

0 

4    6  50.36 

2.2464 

N.19  52    7.3 

9.116 

0 

5  56  43.09 

2.3100 

N.24  47    8.6 

2.994 

1 

4    9    5.22 

2.2489 

20     1    10.9 

9.002 

1 

5  59     1.68 

2.3097 

24  50    4.2 

9.858 

2 

4  11  20.23 

2.2513 

20  10    7.6 

8.888 

2 

6     1  20.25 

9.3093 

24  52  51.6 

9.799 

3 

4  13  35.38 

2.2537 

20  18  57.5 

8.774 

3 

6    3  38.80 

9JM89 

24  55  30.9 

9^87 

4 

4  15  50.67 

2.2560 

20  27  40.5 

8.658 

4 

6    5  57.32 

9^083 

24  58    2.0 

9.451 

5 

4  18    6.10 

2.2583 

20  36  16.5 

8.541 

5 

6    8  15.80 

2.3077 

25    0  25.0 

9.316 

6 

4  20  21.67 

2.2607 

20  44  45.4 

8.423 

6 

6  10  54.25 

9,3071 

25    2  39.9 

9.181 

7 

4  22  37.38 

2.2629 

20  53    7.3 

8.305 

7 

6  12  52.65 

2.3064 

25    4  46.7 

2*45 

8 

4  24  53.22 

2.2651 

21     I  22.0 

8.186 

8 

6  15  11.01 

9.3056 

25    6  45.3 

1.909 

9 

4  27    9.19 

2.2673 

21     9  29.6 

8.067 

9 

6  17  29.32 

9^047 

25    8  35.7 

1.773 

10 

4  29  25.29 

2.2694 

21    17  30.0 

7.946 

10 

6  19  47.57 

9.3087 

25  10  18.0 

1.636 

11 

4  31  41.52 

2.2715 

21  25  23.1 

7.825 

11 

6  22    5.76 

2.3026 

25  11  52.3 

1.504 

12 

4  33  57.87 

2.2736 

21  33    9.0 

7.703 

12 

6  24  23.88 

2.3014 

25  13  18.5 

1.369 

13 

4  36  14.35 

2.2756 

21  40  47.5 

7.580 

13 

6  26  41.93 

2.3002 

25  14  36.6  j 

1.934 

14 

4  38  30.94 

2.2775 

21  48  18.6 

7.457 

14 

6  28  59.91 

2.2990 

25  15  46.6  ! 

1.099 

15 

4  40  47.65 

2.2795 

21  55  42.4 

7.334 

15 

6  31   17.81 

2.2976 

25  16  48.5 

0.96 

16 

4  43    4.48 

9.2814 

22    2  58.7 

7.909 

16 

6  &3  35.62 

2.2961 

25  17  42.4  , 

0.831 

17 

4  45  21.42 

2.2832 

22  10    7.5 

7.083 

17 

6  35  53.34 

2.2946 

25  18  28.3  ' 

0.697 

18 

4  47  38.47 

2.2850 

22  17    8.7 

6.958 

18 

6  38  10.97 

2.2930 

25  19    6.1  i 

OJ® 

19 

4  49  55.6> 

2.2868 

22  24     2.4 

6.832 

19 

6  40  28.50 

2.2913 

25  19  35.9 

0.430 

20 

4  52  12.88 

2.2885 

22  30  48.5 

6.705 

20 

6  42  45.93 

2.9896 

25  19  57.7 

*  0.297 

21 

4  54  30.24 

2.2901 

22  37  27.0 

6.577 

21 

6  45    3.25 

9.9877 

25  20  11.6! 

O.I» 

22 

4  56  47.09 

2.2917 

22  43  57.8 

6.449 

22 

6  47  20.46 

2.9858 

25  20  17.5 

+  0J83 

23 

4  59    5.24 

2.2932 

22  50  20.i» 

6.322 

23 

6  49  37.55 

2.9839 

25  20  15.5 

-0.0» 

24 

5     1  22.88 

2.2947 

N.22  56  36.4 

6.193 

24 

6  51  54.53 

9.9819 

N.25  20    5.6  1 

0.93! 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour.] 

fright  Aaoenrion. 

Diffifor 
1  Minute. 

Deolination. 

DUE  for 
1  Minute. 

Hoar. 

Klght  Aftoenslon. 

DUE  for 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

SA1 

?URDAY  29. 

MONDAY,  DECEMBER  1. 

h     m     • 

• 

O         /         It 

M 

1           b      111        8        1         •             1            o        .        //      1          u 

0  1     8  37  57.49  |    9.1199  !n.22  46  52.9  |     5.911 

0 
1 

6  51  54.53 
6  54  11.38 

9.9819 
9.9797 

N.25  20    5.6 
25  19  47.8 

0431 
0.369 

2 

6  56  28.10 

94775 

25  19  22.1 

0.494 

3 

6  58  44.68 

9.9753 

25  18  48.5 

0.635 

4 

7    1     1.13 

94730 

25  18    7.1 

0.755 

5 

7    3  17.44 

9.9706 

25  17  17.9 

0.884 

6 

7    5  33.60 

2.9682 

25  16  21.0 

1.013 

7 

7    7  49.62 

2,9657 

25  15  16.3 

1.149 

8 

7  10    5.48 

9.3630 

25  14    3.9 

1471 

9 

7  12  21.18 

94603 

25  12  43.8 

1.399 

10 

7  14  36.72 

9.3576 

25  11  16.1 

1.596 

11 

7  16  52.09 

9.9548 

25    9  40.7 

1.653 

12 

7  19    7.30 

94591 

25    7  57.7 

1.780 

13 

7  21  22.34 

94499 

25    6    7.1 

1406 

14 

7  23  37.20 

9.9469 

25    4    9.0 

9431 

15 

7  25  51.88 

9.9439 

25    2    3.4 

9.156 

16 

7  28    6^8 

9.9401 

24  59  50.3 

9.980 

17 

7  30  20.(>9 

9.9369 

24  57  29.8 

9.403 

18 

7  32  34.81 

94337 

24  55    1.9 

9.596 

PHASES  OF  THE  MOON. 

19 

7  34  48.74 

94305 

24  52  26.6 

9.649 

20 

7  37    2.47 

9.9979 

24  49  44.0 

9.779 

21 

7  39  16.01 

9.9939 

24  46  54.0 

9.893 

d       h        m 
<C   Last  Quarter .    .  Nov.      4      4     13.0 

22 
23 

7  41  29.34 
7  43  42.47 

9.9905 
94171 

24  43  56.8 
N.24  40  52.4 

3413 
3.133 

•  New  Moon     ....    12      1    37.6 

SI 

JNDAY  30. 

}  First  Quarter     ...     19      0    44.6 
O  Full  Mood      ....    26      1     22.8 

0 

1 
2 

7  45  55.39 

7  48    8.10 
7  50  20.60 

94136 

N.24  37  40.8 
24  34  22.0 
24  30  56.1 

3453 

94101 
9.9065 

3479 
3.490 

<1         h 

<T  Apogee.    .    .     .  Nov.      4    21.2 

3 
4 

7  52  32.88 
7  54  44.95 

9.9099 
9.1999 

24  27  23.2 
24  23  43.3 

3.607 
3.793 

5 

7  56  56.79 

9.1955 

24  19  56.4 

3440 

C  Perigee 18      6.0 

6 

7  59    8.41 

9.1918 

24  16    2.5 

3456 

7 

8    1   19.81 

9.1881 

24  12     1.7 

4.070 

8 

8    3  30.98 

9.1843 

24    7  54.1 

4.184 

9 

8    5  41.92 

9.1804 

24    3  39.6 

4.998 

10 

8    7  52.63 

9.1766 

23  59  18.3 

4.411 

11 

8  10    3.11 

9.1797 

23  54  50.3 

4499 

12 

8  12  13.36 

9.1688 

23  50  15.6 

4433 

13 

8  14  23.37 

9.1648 

23  45  34.3 

4.744 

14 

8  16  33.14 

9.1608 

23  40  46.3 

4455 

15 

8  18  42.67 

9.1568 

23  35  51.7 

4464 

16 

8  20  51.96 

9.1598 

23  30  50.6 

5.071 

17 

8  23    1.01 

9.1488 

23  25  43.1 

5.178 

18 

8  25    9.82 

9.1447 

23  20  29.2 

5465 

19 

8  27  18.38 

9.1407 

23  15    8.9 

6499 

20 

8  29  26.70 

9.1366 

23    9  42.2 

5.498 

21 

8  31  34.77 

9.1394 

23    4    9.2 

5.603 

23 

8  33  42.59 

9.1983 

22  58  29.9 

5.706 

23 

8  35  50.17 

9.1941 

22  52  44.5 

5409 

24 

8  37  57.49 

9.1199 

N.22  46  52.9 

6411 

13 
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xm. 


1 

GBBBNWIOH  MEAN  TIME. 

LUSAB  DISTANCES. 

%  . 

"4 

Name  and  Direction 

Noon. 

P.L 

of 

m*- 

P.L. 
of 

Via. 

P.  L. 
of 

EP"- 

P.L 
of 

1* 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

a  Arietis 

W. 

O           1        II 

58    0    9 

3095 

O           /         // 

59  29  51 

3033 

60  59  23 

3041 

O         1       » 

62  28  45 

3049 

Aldeboran 

W. 

26  36  29 

2938 

28    8    0 

9944 

29  39  23 

9950 

31    10  38 

9957 

Regulus 

E. 

54  23    3 

3884 

52  50  24 

9898 

51  18    4 

9919 

49  46    0 

2995; 

Saturn 

E. 

70  30  47 

0905 

68  58  34 

9918 

67  26  38 

9931 

65  54  58  .    8M3 ' 

Sun 

E. 

125    5  39 

3939 

126  40  16 

3959 

122  15    9 

3965 

120  50  17 

3878 

2 

a  Arietis 

W. 

69  53    8 

3069 

71  21  31 

3097 

72  49  45 

3105 

74   17  49 

3119 

Aldebamn 

W. 

38  44  34 

9996 

40  14  52 

3003 

41  45    0 

3011 

43  14  59 

3019 

Regulus 

E. 

42    9  50 

9989 

40  39  23 

3001 

39    9  II 

3013 

37  39  14 

3M5 

Saturn 

E. 

58  20  26 

3001 

56  50  14 

3011 

55  20  15 

3099 

53  50  29 

ami 

Sun 

E. 

113  49  39 

3338 

112  26  12 

3348 

111     2  58 

3359 

109  39  55 

3319 

3 

a  Arietis 

W. 

81  36    2 

3145 

83    3  17 

3151 

64  30  26 

3157 

85  57  27 

3169; 

Aldebamn 

W. 

50  42  42 

3059 

52  II  51 

3058 

53  40  53 

3063 

55     9  48 

3067! 

Regulus 

E. 

30  13    5 

3083 

28  44  35 

3095 

27  16  19 

3108 

25  48  19 

3190  ' 

Saturn 

E. 

46  24  28 

3074 

44  55  47 

3081 

43  27  14 

3069 

41   58  51 

31ft' 

Sun 

E. 

102  47  2i 

3413 

101  25  19 

3419 

100    3  24 

3495 

98  41  36 

343* 

4 

a  Arietis 

W. 

1W  II     8 

3183 

94  37  37 

3186 

96    4    2 

3189 

iff  :*o  24 

3101  1 

Aldebamn 

W. 

62  33    9 

3085 

64     1  37 

3067 

65  30    2 

3089 

66  58  25 

3098  ' 

| 

Pollux 

W. 

18  29  51 

3143 

19  57    9 

3137 

21  24  35 

3131 

22  52    7 

3125 

Saturn 

E. 

34  38  45 

31S3 

33  II     3 

3199 

31  43  28 

3133 

30  15  58 

3137 

1 

Sun 

E. 

91  54  II 

3454 

90  32  56 

3457 

89  11  44 

3460 

87  50  35 

346* 

5 

Aldebamn 

W. 

74  20    8 

3090 

75  48  30 

3069 

77  16  53 

3087 

78  45  20 

30*4 

! 

Pollux 

W. 

30  11   10 

3105 

31  39  13 

3101 

a3    7  21 

3097 

34  35  34 

3093J 

i 

Spica 

E. 

60  38  56 

3107 

59  10  55 

3107 

57  42  54 

3106 

56  14  53 

3106 

Sun 

E. 

81     5    9 

3463 

79  44    3 

3461 

78  22  56 

3459 

77     1  46 

3457 

6 

Aldebamn 

W. 

86    8  25 

3065 

87  37  17 

3060 

89    6  15 

3065 

90  as  20 

3049 

j 

Pollux 

W. 

41  58    0 

3069 

43  26  48 

3069 

44  55  44 

3056 

46  24  48 

3050 

1 

Spica 

E. 

48  54  19 

3096 

47  26    5 

3093 

45  57  47 

3090 

44  29  25 

30*7 

1 

Sun 

E. 

70  15    6 

3438 

68  53  32 

3439 

67  31  51 

3496 

66  12    4 

3419  > 

1 

i    7 

Aldeburan 

W. 

98    2  43 

3014 

99  32  39 

3006 

101     2  44 

9997 

102  33     1 

9969, 

1 

Pollux 

W. 

53  52  18 

3010 

55  22  18 

3009 

56  52  28 

9993 

58  22  50 

996J; 

Regulus 

W. 

18  10  23 

3196 

19  38     1 

3104 

21     6    6 

3084 

22  34  :» 

3063 

1 

Spica 

E. 

37    6  37 

3070 

35  37  52 

3068 

34    9    3 

3066 

32  40  14 

3065 

! 

Sun 

E. 

59  19    9 

3381 

57  56  31 

3379 

56  33  43 

3363 

55  10  44 

3355 

8 

Aldebarau 

W. 

110    7  14 

9940 

HI  38  41 

9930 

113  10  22 

9990 

114  42  16 

9909  [ 

1 

Pollux 

W. 

65  57  41 

9931 

67  29  20 

9991 

69     1  11 

9910 

70  33  17 

*w, 

Regulus 

W. 

30    3    5 

9975 

31  33  49 

9960 

33    4  52 

9945 

34  36  14 

9931  , 

1 

Sun 

E. 

48  J2  56 

3300 

46  48  45 

3989 

45  24  20 

3977 

43  59  42 

3965, 

i 

i    9 

Pollux 

W. 

78  17  29 

9839 

79  51     6 

9897 

81  25    0 

9815 

82  59    9 

»»! 

Regulus 

W. 

42  17  37 

9860 

43  50  47 

9845 

45  24  16 

9839 

46  58    2 

9816 

1 

Sun 

E. 

36  52  56 

3904 

35  26  51 

3191 

34    0  30 

3178 

32  33  54 

3166 

'.0 

Pollux 

W. 

90  54    6 

9737 

92  29  57 

9795 

94    6    4 

9719 

95  42  28 

9700  1 

1 

Regulus 

W. 

54  51  25 

9750 

56  26  59 

9736 

58    2  52 

9799 

59  39    2 

9709 

! 

Sun 

E. 

25  17    4 

3103 

23  48  58 

3091 

22  20  37 

3079 

20  52    2 

39S9 
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195 


GKEEKWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

i 
a  - 

I1 

X.'ini"  ah d  Dlraotfon 
or  Object. 

Midnight* 

P.  L. 

of 
Dlff. 

XV*. 

of 

xvmb' 

66  55  53 

P.L. 

of 
Dlff.  i 

3079 

XXI^ 

P.L. 

of 

Dirr. 

1 

a  Arietia 

W- 

6$  57'  5&' 

305? 

fj            f        it 

•    €5  27    0 

306a 

68°  24'  &5 

3081 

Aldebantn 

w. 

32  41  44 

9965 

34   12  41 

9973 

35  43  2U 

39*1 

37  14     6 

Mpa 

RegLlluS 

E. 

48  14  14 

3939 

46  42  44 

5951 

45  11  30 

9964 

43  40  32 

9076 

Saturn 

E. 

04  23  34 

ares 

6*J  52  25 

9967 

61  21  31 

3073 

59  50  52 

3989 

Sun 

E, 

1 19  25  4 1 

3293 

118     1  20 

3304 

Mti  37  13 

3315 

115  13  19 

3326 

2 

a  Arietis 

W. 

75  45  45 

3119 

77  13  32 

3196 

78  41    10 

3133 

80    8  40 

3(30 

A  UU:  ha  ran 

W- 

44  44  48 

MM 

46  14  29 

3033 

47  44     1 

3039 

49  13  25 

3040 

Regulus 

E. 

30    9  31 

3030 

34  JO    3 

304S 

33  10  49 

3060 

31  41  50' 

3073 

Saturn 

E  . 

52  20  55 

3040 

50  51  32 

3049 

49  99  20 

3058 

47  53  19 

3066 

Sun 

E. 

108  J7    4 

3379 

106  54  23 

3387 

105  31  53 

:i396 

104     9  32 

3404 

3 

a  Ariel  ie 

W, 

67  24  22 

31B7 

88  51    M 

3171 

90  17  55 

airs 

91  44  34 

31 70 

Aldebaran 

W. 

56  38  38 

3071 

58   7  as 

3075 

59  36    2 

3079  ' 

61     4  37 

3089 

Regulus 

E. 

24  20  34 

3137 

22  53    9 

3154 

21  26    5 

3171 

19  59  21 

3186 

Saturn 

E. 

40  30  3ft 

3101 

39    2  27 

3107 

37  34  26 

3113 

36    6  32 

3119 

Sun 

E. 

97  19  56 

3438 

95  58  22 

3449 

94  36  54 

3446 

93  15  30 

3450 

4 

a  A  lie  tie 

W, 

96  56  44 

3193 

100  23    9 

3195 

101  49  17 

3197 

103  15  30 

JVM 

Aldebanni 

W, 

68  26  47 

3001 

69  55    7 

3091 

71  23  27 

3091 

72  51   47 

3091 

Pollux 

W. 

24  19  44 

3L9Q 

25  47  29 

3116 

27  15  18 

3113 

28  43   12 

3109 

Satihw 

E. 

28  48  33 

3149 

27  21    14 

3146 

25  54     0 

3150 

24  26  51 

3156 

Sun 

E. 

86  29  28 

34133 

85     8  23 

3464 

83  47  18 

3464 

82  26  14 

3464 

5 

AI  debars  n 

W. 

80  13  40 

3082 

81   42  21 

3078 

83  10  58 

3074 

84  39  39 

3O70 

Pollux 

W. 

36    3  51 

3089 

37  32  14 

3084 

39    0  43 

3079 

40  29  18 

3074 

Spica 

E, 

54  46  50 

3105 

53  J8  46 

3103 

51  50  39 

arm 

50  22  31 

3099 

Sun 

E, 

75  40  34 

3454 

74   19  18 

3450 

72  57  59 

3440 

71  36  35 

3449 

6 

Aldebaran 

W. 

92    4  32 

3043 

93  33  52 

3036 

95    3  20 

$m 

w  m  57 

3099 

Pollux 

w. 

47  54    0 

3043 

49  23  20 

3035 

50  52  50 

3037 

52  22  29 

15010  < 

Spica 

E. 

43    0  59 

3034 

4 1  39  30 

3080 

40    3  56 

3077 

38  35   19 

3C73 

Suif 

E. 

|    64  48  10 

3419 

m  26    7 

3405 

62    3  57 

3396 

60  41  38 

£190 

7 

Aldebaran 

W. 

104    3  28 

9980 

105  34     6 

2070 

107    4  56 

3960 

1C8  35  59 

3950 

Pollux 

W. 

59  53  23 

5973 

■    m  24    9 

9963 

03  55    7 

9054 

6 J  26  17 

90411 

Regulus 

W. 

24    3  30 

3041 

25  32  52 

3033 

27     2  38 

3007 

28  32  42 

390* 

Spica 

E. 

31  }l  21 

3064 

29  42  27 

3066 

28  13  34 

3066 

26  44  41 

3067 

Sim 

E. 

53  47  34 

3344 

52  24  13 

3334 

51     0  39 

3393 

49  30  54 

3311 

8 

Aide  barn  n 

W. 

116  14  24 

9898 

117  46  46 

9887 

119  19  22 

9870 

im  52  13 

3*65 

Pollux 

w. 

72    5  36 

9887 

73  38  1 1 

9875 

75  11     2 

2863 

76  44     8 

3851 

Eagulus 

w, 

36    7  54 

9910 

37  39  53 

3901 

39  12  JO 

9888 

40  44  44 

S8Ti  ! 

8un 

E. 

42  34  50 

3253 

4\     9  43 

3541 

39  44  22 

33*8 

38  18  46 

33J6 

9 

Pollux 

W. 

84  a3  85 

9788 

8G    8  18 

3776 

87  43  17 

3763 

89  18  33 

9750 

Rcgulue 

W, 

48  32    7 

9805 

50     6  29 

9791 

51  41   10 

3777 

53  16    8 

9764 

Sun 

E. 

31     7    2 

3153 

29  39  56 

3140 

28  12  34 

3197 

26  44  57 

3115 

10 

Pollux 

W. 

97  19    9 

3687 

98  56    7 

9674 

100  3-3  23 

3661 

102  10  55 

2619  ' 

Reguluv 

W, 

61  15  31 

sere 

m  52  17 

mm 

64  29  21 

9669 

66    6  42 

9656 

Suit 

E. 

19  23  14 

3066 

17  54  14 

3044 

16  25    2 

3033 

14  55  38 

3090 
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XV. 


GREENWICH  MEAN  TIME. 

; 

LUNAR  DISTANCES. 

• 

U 

f* 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

in*. 

P.L. 

of 
Dill. 

Via. 

P.L 

of 

Diff. 

IX"- 

P.L. 

or 

DnX 

14 

Sun 

W. 

24  18  14 

9731 

O          1         It 

25  54  13 

9799 

27  30  26 

9713 

2§    6  49 

tm ; 

Jupiter 

E. 

50  35    7 

3318 

48  49  34 

9313 

47    3  54 

9309 

45  18    8 

9396  l 

Fomalhaut 

E. 

76  49  26 

9569 

75    9  48 

9564 

73  30    4 

9561 

71  50  16 

9559 

a  Pegasi 

E. 

95  17  44 

9809 

93  43  19 

9794 

92    8  43 

9787 

90  33  58 

9700 

15 

Sun 

W. 

37  11  17 

9671 

38  48  36 

9666 

40  26    2 

9660 

42    a  35 

9656 

Jupiter 

E. 

36  28    3 

9991 

31  41  51 

9990 

32  55  37 

9989 

31     9  22 

9989  ! 

Fomalhaut 

E. 

63  30  47 

9559 

61  50  56 

9562 

60  11     9 

9565 

58  31  26 

9579  i 

(fPegasi 

E. 

82  38  29 

9763 

81     3  13 

9769 

79  27  55 

9763 

77  52  39 

9765, 

16 

Sun 

W. 

50  12  49 

9636 

51  50  55 

9639 

53  29    4 

9630 

55     7  17 

i 

998  : 

Venus 

W. 

24  46  10 

9396 

26  31  31 

9316 

28  17    7 

9307 

30     2  56 

9999 

Fomalhaut 

E. 

50  15  14 

9617 

48  36  42 

9631 

46  58  29 

9648 

45  20  39 

969 

a  Pegasi 

E. 

69  57  23 

9799 

68  22  44 

9801 

66  48  18 

9819 

65  14     6 

9995 

a  Arietis 

E. 

111  58  13 

9445 

110  15  43 

9440 

108  33    4 

9435 

106  50  19 

9439 

17 

Sun 

W. 

63  19    6 

9690 

64  57  35 

9619 

66  36    5 

9618 

68  14  36 

9917 

Venus 

W. 

38  54  38 

9969 

40  41  23 

9964 

42  28  15 

9960 

44   15  13 

9958 

Fomalhaut 

E. 

37  19  28 

9890 

35  45  26 

9865 

34  12  22 

9919 

32  40  27 

3981 

a  Pegasi 

E. 

57  27  56 

9916 

55  55  58 

9949 

54  24  33 

9979 

52  53  44 

3004 

a  Arietis 

E. 

98  15    9 

9415 

96  31  56 

9413 

94  48  40 

9411 

93     5  21 

9410 

18 

Sun 

W. 

76  27  23 

9615 

78    5  57 

9616 

79  44  31 

9617 

81  23    4 

9617 

Venus 

W. 

53  11   12 

9943 

54  58  35 

9941 

56  46    2 

9990 

58  33  32 

9937 

a  Arietis 

E. 

84  28  40 

9411 

82  45  21 

9419 

81     2    4 

9414 

79  18  49 

9416 

Aldebaran 

E. 

115    2  15 

9319 

113  16  32 

9319 

111  30  50 

9319 

109  45    7 

9319 

19 

Sun 

W. 

89  35  36 

9691 

91  14    3 

9693 

92  52  28 

9694 

94  30  51 

9695 

Venus 

W. 

67  31  32 

9931 

69  19  13 

9930 

71     6  55 

9930 

72  54  38 

9999 

Jupiter 

W. 

21     8  39 

9309 

22  54  36 

9996 

24  40  41 

9993 

26  26  51 

S969 

a  Arietis 

E. 

70  43  27 

9431 

69    0  36 

9436 

67  17  52 

9441 

65  35  15 

944B 

Aldebarnn 

E. 

100  56  40 

9315 

99  11     2 

9316 

97  25  25 

9317 

95  39  50 

9310 

20 

Sun 

W. 

102  42  14 

9635 

104  20  22 

9637 

105  58  28 

9638 

107  36  31 

9641 

Venus 

W. 

81  53  21 

9999 

83  41     6 

9999 

85  28  50 

9999 

87  16  34 

9939 

a  Aquihe 

W. 

52    8  39 

3678 

53  25  49 

3619 

54  44    3 

3565 

56     3  15 

3515 

Jupiter 

W. 

35  18  32 

9963 

37    4  56 

9983 

38  51  21 

9963 

40  37  46 

9983 

a  Arietis 

E. 

57    4  20 

9469 

55  22  41 

9499 

53  41   16 

9509 

52    0    5 

9513 

Aide  barn  u 

E. 

86  52  27 

9396 

85    7    6 

9398 

83  21  49 

9330 

81  36  35 

9S33 

21 

Sun 

W. 

115  45  49 

9655 

117  23  29 

9658 

119     1     5 

9689 

120  38  35 

9996 

Venus 

W. 

96  14  56 

9936 

98    2  33 

9937 

99  50    6 

9938 

101  37  37 

8940 

a  Aq  n  lira 

W. 

62  51  20 

3334 

64  14  52 

3307 

65  38  55 

3983 

67    3  26 

3963 

J  UPITER 

W. 

49  29  30 

9989 

51  15  45 

9991 

53     1  58 

9999 

54  48    9 

9994 

(x  Arietis 

E. 

43  38  46 

9599 

41  59  40 

9613 

40  21    3 

9637 

38  42  58 

9665| 

Aldebaran 

E. 

72  51  21 

9348 

71    6  32 

9351 

69  21  47 

9355 

67  37    8 

9359  i 

22 

a  Aquilie 

W. 

74  11  15 

3199 

75  37  34 

3183 

77    4    4 

3176 

78  30  42 

3171 

Jupiter 

W. 

63  38  21 

9304 

65  24  14 

9307 

67  10    3 

9310 

68  55  48 

9319 

Fomalhaut 

W. 

39  12  54 

9800 

40  47  22 

9775 

42  22  23 

9753 

43  57  52 

9734 

Aldebaran 

E. 

58  55  22 

9389 

57  11  21 

9387 

55  27  28 

9393 

53  43  42 

9399 

Pollux 

E. 

103    3  49 

9368 

101   19  29 

9373 

99  35  15 

9378 

97  51     8 

9383 

J 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

D 
IS 

1* 

Name  and  Direotion 
of  Oltfect. 

Midnight. 

P.L. 

of 

Diff. 

XV*. 

P.L. 
of 
DUE 

xvma. 

P.L. 
of 
DHL 

XXP*. 

P.L. 
of 
Diff. 

9678 

14 

Son 

W. 

30  43  24 

9806 

O           1       II 

32  20    9 

9890 

33°57    S 

9684 

&5  34    5 

Jupiter 

E. 

43  32  17 

2309 

41  46  20 

9998 

40    0  18 

9996 

38  14  11 

9994 

Fomalhaut 

£. 

70  10  25 

8557 

68  30  31 

9556 

66  50  36 

9556 

65  10  41 

9557 

iPegaai 

E. 

88  59    4 

9775 

87  24    3 

9770 

85  48  56 

9766 

84  13  44 

9764 

15 

Sow 

W. 

43  41  15 

9859 

45  19    0 

2648 

46  56  52 

9644 

48  34  48 

9640 

JUPITER 

E. 

29  23    6 

9990 

27  36  54 

9999 

25  50  42 

9994 

24    4  34 

9298 

Fomalhaut 

E. 

56  51  51 

9577 

55  12  25 

9584 

53  33    8 

9593 

51  54    4 

9604 

a  Peffasi 

E. 

76  17  25 

9788 

74  42  15 

9779 

73    7  10 

9778 

71  32  13 

9784 

16 

Sun 

W. 

56  45  34 

9898 

58  23  53 

9694 

60    2  15 

9823 

61  40  39 

9691 

Venus 

W. 

31  48  56 

9399 

33  35    8 

9985 

&5  21  30 

9979 

37    8    0 

9274- 

Fomalhaut 

E. 

43  43  16 

9690 

42    6  23 

9714 

40  30    4 

9744 

38  54  23 

2780 

a  Peffasi 
a  Arietis 

E. 

63  40  10 

9839 

62    6  32 

9855 

60  33  16 

9873 

59    0  23 

2894 

E. 

105    7  27 

9496 

103  24  29 

9499 

101  41  27 

9419 

99  58  20 

9417 

17 

Sun 

W. 

69  53    8 

9616 

71  31  41 

9615 

73  10  15 

9615 

74  48  49 

9615 

Venus 

W. 

46    2  15 

9953 

47  49  23 

9950 

49  36  35 

9948 

51  23  51 

9245 

Fomalhaut 

E. 

31     9  50 

3056 

29  40  46 

'  3143 

28  13  29 

3947 

26  48  15 

3372 

m  Peffasi 
a  Arietis 

E. 

51  23  36 

3039 

49  54  11 

3078 

48  25  35 

3199 

46  57  52 

3173 

E. 

91  22    2 

9410 

89  38  41 

9411 

87  55  21 

9410 

86  12    0 

2410 

18 

Sun 

W. 

83     1  36 

9617 

84  40    8 

9618 

86  18  36 

9619 

87  57    8 

2600 

Venus 

W. 

60  21     3 

9936 

62    8  38 

9934 

63  56  14 

9933 

65  43  52 

9939 

a  Arietis 

E. 

77  35  37 

9418 

75  52  28 

9491 

74    9  23 

9494 

72  26  22 

9428 

Aldebaran 

E. 

107  59  25 

9311 

106  13  42 

9319 

104  28     1 

9313 

102  42  20 

9314 

19 

Sun 

W. 

96    9  12 

9896 

97  47  32 

9898 

99  25  48 

9630 

101     4    2 

9639 

Venus 

W. 

74  42  22 

9999 

76  30    7 

9999 

78  17  52 

9999 

80    5  37 

9999 

Jupiter 

W. 

28  13    5 

9986 

29  59  23 

9985 

31  45  45 

9984 

&'*  32    8 

9983 

a  Arietis 

E. 

63  52  46 

9459 

62  10  25 

9458 

60  28  13 

9465 

58  46  11 

9473 

Aldebaran 

E. 

93  54  17 

9390 

92    8  46 

9391 

90  23  17 

9393 

88  37  51 

9394 

20 

Sun 

W. 

109  14  30 

9644 

1 10  52  25 

9647 

112  30  17 

9650 

114    8    5 

9659 

Venus 

W. 

89    4  17 

9930 

90  51  59 

9931 

92  39  40 

2239 

94  27  19 

9933 

aAquilss 

W. 

57  23  22 

3471 

58  44  18 

3431 

60    5  59 

3395 

61  28  21 

3363 

Jupiter 

W. 

42  24    9 

9984 

44  10  31 

9985 

45  56  53 

9987 

47  43  12 

9288 

a  Arietis 

E. 

50  19  10 

9596 

48  38  33 

9540 

46  58  15 

9556 

45  18  19 

9579 

Aldebaran 

E. 

79  51  24 

9336 

78    6  17 

9339 

76  21  14 

9342 

74  36  15 

9345 

21 

Sun 

W. 

122  16    0 

9670 

123  53  20 

9674 

125  30  35 

9678 

127    7  45 

9683 

Venus 

W. 

103  25    5 

9949 

105  12  31 

9944 

106  59  53 

9946 

108  47  12 

9948 

n  Aquilffi 

W. 

68  28  21 

3944 

69  53  38 

3998 

71   19  14 

3914 

72  45    7 

3901 

Jupiter 

W. 

56  34  17 

9996 

5S  20  23 

9998 

60    6  25 

2300 

61  52  25 

9309 

a  Arietis 

E. 

37    5  31 

9695 

35  28  45 

9731 

33  52  46 

9769 

32  17  38 

9818  1 

Aldebaran 

E. 

65  52  35 

9363 

61     8    7 

9367 

62  23  45 

9379 

60  39  30 

2377 

33 

a  Aquilte 

W. 

79  57  27 

3168 

81  24  15 

3165 

82  51     6 

3164 

84  17  58 

3166  • 

Jupiter 

W. 

70  41  30. 

9314 

72  27    9 

9317 

74  12  43 

9390 

75  58  14 

£322 

Fomalhaut 

W. 

45  33  47 

9719 

47  10    2 

9706 

48  46  36 

9693 

50  23  25 

9684 

Aldebaran 

E. 

52    0    5 

9405 

50  16  37 

9419 

48  a3  18 

9419 

46  50    9 

94% 

Pollux 

E. 

96    7    7 

9387 

94  23  14 

9399 

92  39  28 

9397 

90  55  49 

9403 
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XVII. 


GREENWICH  MEAN  TIME. 

L.UNAB  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

•g 

Name  and  Direction 

Noon. 

of 

ma. 

of 

Vlb. 

of 

IX* 

of 

23 

of  Otyeot. 

Diff. 

Diff. 

Diff. 

Diff. 

a  Aquilse 

W. 

85  44  48 

3168 

O           /         // 

87  11  36 

3179 

O          /        // 

88  38  19 

3176 

90     4  55 

3183 

Jupiter 

W. 

77  43  41 

9996 

79  29    3 

9399 

81  14  21 

9339 

82  59  34 

9334 

Fomalhnut 

w. 

52    0  26 

9677 

53  37  36 

9671 

55  14  54 

3CQOO 

56  52  20 

9669 

a  Pegasi 

w. 

38  32  53 

3640 

39  50  44 

3559 

41   10    3 

3488 

42  30  41 

3496  ' 

Aldebarnu 

E. 

45    7  10 

9433 

43  24  22 

9449 

41  41  46 

9451 

39  55)  22 

9460 

Pollux 

E. 

89  12  19 

9408 

87  28  56 

9415 

85  45  42 

9499 

84     2  38 

9498 

24 

JrPITER 

W. 

91  44  41 

9348 

93  29  30 

9351 

95  14  16 

9354 

96  58  57 

9356 

Fomalhnut 

VV. 

65    0    5 

9669 

66  37  36 

9664 

68  15    3 

9668 

69  52  26 

9679 

a  Pegnsi 

W. 

49  28  53 

3919 

50  54  47 

3184 

52  21   16 

3160 

53  48  13 

3138  . 

i 

Pollux 

E. 

75  29  39 

9463 

73  47  34 

9471 

72    5  41 

9480 

70  23  59 

9488 

1 

Regulus 

E. 

111  33  57 

9471 

109  52    3 

9478 

108  10  20 

9486 

106  28  47 

9494 

25 

Fomalhnut 

W. 

77  57  44 

9709 

79  34  21 

9710 

81   10  49 

9717 

82  47     6 

9796 

1 

a  Pegasi 

W. 

61     8  16 

3073 

62  36  59 

3065 

64    5  51 

3060 

65  34  49 

3057 

i 

Pollux 

E. 

61  58  35 

9534 

60  18    9 

9544 

58  37  57 

9554 

56  57  59 

9564 

i 

ReguhiH 

E. 

98    3  57 

9*38 

96  23  36 

9547 

94  43  29 

9557 

93    3  34 

9567 

Saturn 

E. 

116    2  33 

9559 

114  22  31 

9561 

112  42  42 

9570 

111     3     6 

956* 

26 

Fomnlhaut 

W. 

90  45  28 

9776 

92  20  27 

9787 

93  55  12 

9799 

95  29  41 

9812 

a  Pegaxi 
a  Arietis 

W. 

73    0  12 

3059 

74  29  12 

3063 

75  58    7 

3067 

77  26  57 

8073 

W. 

29  23  25 

3110 

30  51  23 

3075 

32  20    3 

3047 

33  49  18 

3094 

Pollux 

E. 

48  41  47 

9690 

47    3  19 

9631 

45  25    6 

9643 

43  47   10 

9656 

Regulus 

E. 

84  47  31 

9690 

83    9    3 

9631 

81  30  48 

9649 

79  52  50 

9653 

Saturn 

E. 

102  48  32 

9639 

101  10  20 

9643 

99  32  22 

9654 

97  54  39 

9655 

27 

Fomalhnut 

W. 

103  18    0 

9878 

104  50  47 

9893 

106  23  16 

9908 

107  55  25 

S994 

a  Pegasi 
a  A  netis 

W. 

84  49     1 

3JI4 

86  16  54 

3194 

87  44  35 

3134 

89  12     3 

3146 

W. 

41  21     2 

9964 

42  51  59 

9960 

44  23    2 

9958 

45  54     7 

995*  , 

Pollux 

E. 

35  41  43 

9790 

34    5  30 

9734 

32  29  36 

9748 

30  54     0 

9763  i 

Regulus 

E. 

71  46  49 

9719 

70  10  25 

9794 

68  34  17 

9736 

66  58  24 

9748  i 

Saturn 

E. 

89  49  53 

9799 

88  13  42 

9733 

86  37  47 

9745 

85    2     7] 

9757  j 

28 

a  Pegnsi 
a  AnetiH 

W. 

96  25  40 

3913 

97  51  34 

3998 

99  17  10 

3943 

100  42  28 

3959 

W. 

53  29  17 

9970 

55    0    7 

9975 

56  30  51 

9980 

58     1  27, 

9985, 

Aldebaran 

W. 

22    2  29 

9896 

23  34  53 

9896 

25    7  18 

9898 

26  39  39  1 

9901    ; 

Regulus 

E. 

59    3    7 

9810 

57  28  52 

9899 

55  54  53 

9835 

54  21   11  1 

2848; 

Saturn 

E. 

77    7  41 

9817 

75  33  38 

9898 

73  59  47 

9840 

72  26  12 

98591 

Spica 

E. 

113    5    6 

9891 

111  31     5 

9839 

109  57  18 

9843 

108  23  46  | 

9854 

29 

a  Arietis 

W. 

65  32  28 

3099 

67    2  14 

3099 

68  31  49 

3037 

70     1   15 1 

i 
3045 

Aldebaran 

W. 

34  20    2 

9930 

35  51  43 

9938 

37  23  14 

9945 

38  54  36 

9954! 

Regulus 

E. 

46  36  40 

9909 

45    4  32 

9991 

43  32  40 

9933 

42     1     51 

9946 

Saturn' 

E. 

64  42    0 

9910 

63    9  54 

9990 

61  38     1 

9931 

60    6  23, 

9949 

Spica 

E. 

100  39  38 

9909 

99    7  30 

9990 

97  35  36 

9930 

96    3  55 

9940, 

1 

30 

a  Arietis 

W. 

77  25  58 

3085 

78  54  26 

3093 

80  22  44 

3101 

81  50  53 

1 
3109 

: 

Aldebaran 

W. 

46  28  55 

9993 

47  59  16 

3000 

49  29  29 

3008 

50  59  321 

3015! 

1 

Regulus 

E. 

34  27    5 

3009 

32  57    4 

3099 

•  31  27  20 

3035 

29  57  51  ' 

304*  I 

Saturn 

E. 

52  31  29 

9993 

51     1     8 

3003 

49  30  59 

3019 

48     1     1  | 

3091 

Spica 

E. 

88  28  42 

9989 

86  58  15 

9998 

85  28    0 

3007 

83  57  56 

3016 

Sun 

E. 

134  13  24 

3341 

132  50    0 

3351 

131  26  48 

3361 

130    3  47  I 

1 

3370 

xvm 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCED 

• 
33 

Name  and  Dire 
of  Object. 

ction 

w. 

Midnight. 

P.L. 

of 

Dlff. 

XV*- 

P.L. 
of 
Dlff. 

xvnib. 

P.L. 
of 

Diff. 

XXIh- 

of 
Dlff. 

ctAqftihe 

of  ai'  25 

3191 

92  57  45 

3901 

9l  23  53 

3911 

95°  49  49 

3993 

Jupiter 

w. 

84  44  44 

9337 

66  29  50 

9341 

88  14  51 

9343 

89  59  48 

9346 

Pomalhaut 

w. 

58  29  51 

9660 

60    7  23 

9659 

61  44  58 

9660 

63  22  32 

9660 

a  Pegasi 

w. 

43  52  28 

3379 

45  15  18 

3394 

46  39    2 

3981 

48    3  36 

3*44  ' 

Aldebamn 

E. 

38  17  11 

9469 

36  135  14 

9479 

34  S3  31 

9490 

33  12    4 

9509  ; 

Pollux 

E. 

82  19  42 

9434 

80  36  56 

9441 

78  54  20 

9448 

77  11  54 

9456  : 

34 

JOFITER 

W. 

98  43  35 

9358 

100  28  10 

9360 

102  12  42 

9369 

103  57  12 

9363  j 

Fomalhatit 

W. 

71  29  44 

9676 

73    6  55 

9681 

74  44    0 

9668 

76  20  56 

9094 

crP<gasi 

W. 

55  15  36 

3190 

56  43  21 

3105 

58  11  24 

3099 

59  39  43 

3081    , 

Pollux 

E. 

68  42  30 

9496 

67     1   11 

9505 

65  20    6 

9515 

63  39  13 

9595 

KeguliiB 

E. 

104  47  25 

9509 

103    6  15 

9511 

101  25  17 

9590 

99  44  30 

9599  j 

35 

Fomalhaut 

W. 

84  23  12 

9735 

85  59    5 

9744 

87  34  46 

9754 

89  10  14 

9765  j 

a  Pegasi 

W. 

67    3  51 

3055 

68  32  56 

3053 

70    2    3 

3054 

71  31     8 

3056  ; 

Pollux 

E. 

55  18  14 

9575 

53  38  45 

9586 

51  59  30 

9507 

50  20  31 

9608  j 

Regulus 

E. 

91  23  53 

9577 

89  44  26 

9587 

88    5  13 

9598 

86  26  14 

9609  ! 

Saturn 

E. 

109  23  44 

9590 

107  44  35 

9600 

106    5  40 

9610 

104  26  59 

9621   1 

» 

Fomalltaut 

W. 

97    3  54 

9894 

98  37  51 

9837 

100  11  31 

9850 

101  44  54 

9664  1 

a  Pegasi 
a  Arietis 

W. 

78  55  40 

3080 

80  24  14 

3087 

81  52  40 

3095 

83  20  56 

3104 

W. 

35  19     1 

3005 

36  49    8 

9990 

38  19  33 

9978 

39  50  13 

9970  i 

Pollux 

E. 

42    9  31 

9668 

40  32    8 

9681 

38  55    2 

9694 

37  18  14 

9707  | 

Regiilus 

E. 

78  15    6 

9665 

76  37  39 

9676 

75    0  26 

9688 

73  23  30 

9700  | 

Saturn 

E. 

96  17  11 

9676 

94  39  59 

9687 

93    3    2 

9698 

91  26  20 

9710  j 

27 

Foinulhaut 

W. 

109  27  16 

9939 

110  58  46 

9054 

1 12  29  56 

9971 

114    0  45 

9987 

a  Peptsi 
a  Arietis 

W. 

90  39  17 

3J58 

92    6  16 

3171 

93  33    0 

3184 

94  59  28 

3198  j 

W. 

47  25  13 

9958 

48  5i>  18 

9959 

50  27  22 

9961 

51  58  22 

2966  j 

Pollux 

E. 

29  18  45 

9779 

27  43  49 

9795 

26    9  14 

9811 

24  35    0 

9828  i 

Regulus 

E. 

65  22  48 

976J 

63  47  29 

9?73 

62  12  25 

9785 

60  37  38 

9797  j 

Saturn 

E. 

83  26  43 

9769 

81  51  35 

9781 

80  16  42 

9793 

78  42    5 

9805  j 

28 

a  Pegasi 
a  Arietis 

W. 

102    7  27 

3977 

103  32    7 

3994 

104  56  26 

3319 

106  20  25 

3330 

W. 

59  31  57 

9993 

61     2  18 

3000 

62  32  30 

3007 

64    2  34 

3014 

Aldebaran 

W. 

28  11  56 

9905 

29  44     8 

9910 

31   16  14 

9916 

32  48  12 

9993 

Regulus 

E. 

52  47  44 

9861 

51    14  35 

9873 

49  41  40 

9885 

48    9    2 

9897  ; 

Saturn 

E. 

70  52  52 

9864 

69  19  47 

9875 

67  46  56 

9886 

m  14  21 

2898  i 

Spica 

E  . 

106  50  28 

9865 

105  17  24 

9876 

103  44  35 

9887 

102  II  59 

9898  | 

39 

a  Arietis 

W. 

71  30  31 

3053 

72  59  38 

3061 

74  28  34 

3069 

75  57  21 

3077 

Aldebamn 

W. 

40  25  47 

9961 

41  56  49 

9969 

43  27  41 

9977 

44  58  23 

9985  ; 

Regulus 

E. 

40  29  46 

9959 

38  58  42 

9971 

37  27  54 

2963 

35  57  22 

9996 

Saturn 

E. 

58  34  58 

9953 

57    3  46 

9963 

55  32  48 

9973 

54    2    2 

9983  . 

Spica 

E.. 

94  32  27 

9950 

93     1    12 

9960 

91  30  10 

9970 

89  59  20 

9980 

| 

30 

a  Arietis 

W. 

83  18  52 

3116 

84  46  42 

3193 

86  14  24 

3130 

87  41  57 

3137 

Aldebamn 

W. 

52  29  26 

3099 

53  59  1 1 

3098 

55  28  48 

3035 

56  58  17 

3041 

Regulus 

E. 

28  28  39 

3065 

26  59  46 

3079 

25  31  11 

3094 

24    2  54 

3110 

Saturn 

E. 

46  31   15 

3030 

45     1  40 

3039 

43  32  15 

3047 

42    3     1 

3055  j 

Spica 

E. 

82  28    3 

3094 

80  58  20 

3039 

79  28  47 

3040 

77  59  23 

3047 

Suit 

E. 

128  40  56 

3379 

127  18  15 

3387 

125  55  44 

3395 

124  33  22 

3403 
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i 

i 

1 

1 

3 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Kqnatlonof 

Time, 

to  be 
Subtracted 

from 

Difi.fbr 
lHour. 

Apparent 
Sight  Ascension. 

DUKfbr 
lHour. 

Apparent 
DeoHnatlon. 

Dlftfor 
lHonr. 

Semi- 
diameter. 

Added  to 

Apparent 

Time. 

Mon. 
Tues. 
Wed. 

1 

2 
3 

h      m      s 

16  30  22.27 
16  34  41.86 
16  39    2.09 

10.809 
10.830 
10.856 

S.  21°  51*20^ 
22    0  21.8 
22    8  57.8 

-93"07 
99.09 
90.96 

16 

16 
16 

15.99 
16.13 
16.27 

70*32 
70.40 
70.48 

10  46*58 
10  23.61 
10    0.00 

s 
0.944 
0.971 
0.997 

Thur. 
Frid. 
Sat. 

4 
5 

6 

16  43  22.94 
16  47  44.38 
16  52    6.38 

10.881 
10.905 
10.998 

22  17    8.1 
22  24  52.5 
22  32  10.8 

-19.89 
18.80 
17.71 

16 
16 
16 

16.40 
16.53 
16.66 

70.56 
70.64 
70.71 

9  35.77 
9  10.96 
8  45.58 

1.099 
1.046 
1.069 

O    O    3 

7 
8 
9 

16  56  28.93 

17  0  51.99 
17    5  15.53 

10.949 
10.970 
10.989 

22  39    2.7 
22  45  28.0 
22  51  26.5 

-16.60 
15.49 
14.37 

16 
16 
16 

16.78 
16.90 
17.01 

70.78 
70.84 
70.90 

8  19.66 
7  53.23 
7  26.33 

1.090 
1.111 
1.190 

Wed. 
Thur. 
Frid. 

10 
11 
12 

17    9  39.51 
17  14    3.90 
17  18  28.66 

11.007 
11.093 
11.038 

22  56  57.9 

23  2    2.0 

23    6  38.7 

-13.94 
19.10 
10.95 

16 
16 
16 

17.12 
17.23 
17.33 

70.96 
71.01 
71.06 

6  58.99 
6  31.24 
6    3.11 

1.148 
1.164 
1.179 

Sat. 

SUN 

Mon. 

13 
14 
15 

17  22  53.76 
17  27  19.1? 
17  31  44.86 

11.051 
11.064 
11.074 

23  10  47.8 
23  14  29.2 
23  17  42.7 

-9.80 
8.65 
7.49 

16 
16 
16 

17.43 
1T.53 
17.62 

71.11 
71.15 
71.18 

5  34.63 

5    5.85 
4  36.81 

1.199 
1.905 
1.915 

Tues. 
Wed. 
Thur. 

16 
17 
18 

17  36  10.78 
17  40  36.89 
17  45    3.16 

11.083 
11.091 
11.098 

23  20  28.2 
23  22  45.6 
23  24  34.9 

-6.39 
5.14 
3.96 

16 
16 
16 

17.71 
17.80 

17.88 

71.21 
71.24 
71.26 

4    7.53 
3  38.06 
3    8.43 

1.994 
1.931 
1.938 

Frid. 

Sat. 

SUN. 

19 
20 
21 

17  49  29.55 
17  53  56.04 
17  58  22.58 

11.109 
11.105 
11.106 

23  25  55.9 
23  26  48.6 
23  27  13.0 

-  9.78 

1.60 

-0.49 

16 
16 
16 

17.96 
18.03 
18.09 

71.28 
71.29 
71.30 

2  38.67 
2    8.82 
1  38.92 

1.949 
1.945 
1.946 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

22 
23 
24 

25 
26 
27 

18    2  49.15 
18    7  15.69 
18  11  42.20 

18  16    8.66 
18  20  35.02 
18  25     1.24 

11.107 
11.106 
11.104 

11.100 
11.096 
11.090 

23  27    9.1 
23  26  36.9 
23  25  36.4 

23  24    7.6 
23  22  10.6 
23  19  45.4 

+  0.75 
1.93 
3.11 

+  4.99 
5.46 
6.63 

16 
16 
16 

16 
16 
16 

18.15 
18.20 
18.25 

18.29 
18.33 
18.36 

71.30 
71.30 
71.29 

71.28 
71.27 
71.25 

1     9.00 
0  39.10 
0    9.23 

1.947 
1.946 
1.944 

1.940 
1.936 
1.930 

0  20.59 

0  50.32 

1  19.91 

SUN 
Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

18  29  27.30 
18  33  53.18 
18  38  18.84 
18  42  44.25 

11.063 
11.074 
11.064 
11.053 

23  16  52.1 
23  13  30.8 
23    9  41.7 
23    5  24.8 

+  7.80 

8.97 

10.13 

11.99 

16 
16 
16 
16 

18.38 
18.40 
18.41 
18.41 

71.23 
71,20 
71.17 
71.13 

1  49.33 

2  18.56 

2  47.58 

3  16.36 

1.993 
1.914 
1.904 
1.193 

Thur. 

32 

18  47    9.38 

11.041 

S.23    0  40.2 

+19.44 

16 

18.41 

71.09 

3  44.85 

1.181 

Koto— Th 
Th 
th< 

e  mean  time  of  semldiamete 
e  sign  —  prefixed  to  the  ho 
i  sign  +  indicates  that  sou 

r  passing  may  be  found  by  s 
nrly  ohange  of  declination  in 
th  declinations  are  deoreasin 

abtraoting  0-.19  from  th 
iioates  that  south  decli] 

e  sidereal  time 
nations  are  inw 

wring* 

II. 
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JM 

• 
o 

& 

Q 

5 

1 
1 

1 

THE 

SUN'S 

Equation  of 

Time, 

to  be 

Added  to 

Diff.  for 
1  Hour. 

Sidereal 

Time, 

or 

liight  Ascension 

of 

Mean  Sun. 

Apparent 
Bight  Ascension. 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

DUt  for 
1  Hour. 

Subtracted 

from 
Mean  Time. 

1 

2 
3 

h     m       s 

16  30  24.21 
16  34  43.74 
16  39    3.90 

10.800 
10.827 
10.853 

S.  21°  5l'  24*6 
22    0  25.6 
22    9     1.3 

-23.06 
22.01 
20.95 

m       s 

10  46.41 

10  23.44 

9  59.83 

0.944 
0.971 
0.997 

h     m       s 

16  41  10.62 
16  45    7.18 
16  49    3.73 

Thur. 

Frid. 

Sat. 

4 
5 
6 

16  43  24.68 
16  47  46.05 
16  52    7.98 

10.878 
10.902 
10.925 

22  17  11.3 
22  24  55.4 
22  32  13.4 

-19.88 
18.79 
17.70 

9  35.61 
9  10.80 
8  45.43 

1.022 
1.046 
1.069 

16  53    0.29 

16  56  56.84 

17  0  53.41 

SUN 

Mon. 

Tues. 

7 
8 
9 

16  56  30.45 

17  0  53.43 
17    5  16.89 

10.946 
10.967 
10.986 

22  39    5.1 
22  45  30.1 
22  51  28.3 

-16.59 
15.48 
14.36 

8  19.51 
7  53.09 
7  26.19 

1.090 
1.111 
1.130 

17    4  49.96 
17    8  46.52 
17  12  43.08 

Wed. 
Thur. 
Frid. 

10 
11 
12 

17    9  40.79 
17  14    5.09 
17  18  29.77 

11.004 
11.020 
11.035 

22  56  59.5 

23  2    3.4 
23    6  39.9 

-13.23 
12.09 
10.94 

6  58.85 
6  31.11 
6    2.99 

1.148 
1.164 
1.179 

17  16  39.64 
17  20  36.20 
17  24  32.76 

Sat. 

SUN 
Mon. 

13 
14 
15 

17  22  54.79 
17  27  20.12 
17  31  45.71 

11.048 
11.061 
11.071 

23  10  48.8 
23  14  30.0 
23  17  43.3 

-  9.79 
8.64 

7.48 

5  34.52 
5    5.75 
4  36.72 

1.192 
1.205 
1.215 

17  28  29.31 
17  32  25.87 
17  36  22.43 

Tues. 
Wed. 
Thur. 

16 
17 
18 

17  36  11.54 
17  40  37.56 
17  45    3.74 

11.080 
11.087 
11.094 

23  20  28.7 
23  22  46.0 
23  24  35.1 

-  6.31 
5.14 
3.96 

4    7.45 
3  37.99 
3    8.37 

1.224 
1.231 
1.238 

17  40  18.99 
17  44  15.55 
17  48  12.11 

Frid. 
Sat. 

SUN 

19 
20 
21 

17  49  30.04 
17  53  56.44 
17  58  22.89 

11.098 
11.101 
11.102 

23  25  56.0 
23  26  48.7 
23  27  13.1 

-  2.78 
1.60 

-  0.42 

2  38.62 
2    8.78 
1  38.89 

1.242 
1.245 
1.246 

17  52     8.66 

17  56     5.22 

18  0     1.78 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

22 
23 
24 

25 
26 
27 

18    2  19.36 
18    7  15.81 
18  11  42.23 

18  16    8.60 
18  20  34.87 
18  25     1.00 

11.103 
11.102 
11.100 

11.096 
11.092 
11.086 

23  27     9.1 
23  26  36.9 
23  25  36.4 

23  24    7.6 
23  22  10.7 
23  19  45.6 

+  0.75 
1.93 
3.11 

+  4.29 
5.46 
6.63 

1     8.98 
0  39.09 
0    9.23 

1.247 
1.246 
1.244 

1.240 
1.236 
1.230 

18     3  58.34 
18    7  54.90 
18  11  51.46 

18  15  .48.01 
18  19  44.57 
18  23  41.13 

0  20.58 

0  50.30 

1  19.87 

SUN 
Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

18  29  26.97 
18  33  52.76 
18  38  18.33 
18  42  43.65 

11.079 
11.070 
11.060 
11.049 

23  16  52.4 
23  13  31.3 
23    9  42.2 
23    5  25.4 

+  7.80 
8.97 
10.13 
11.28 

1  49.28 

2  18.51 

2  47.52 

3  16.29 

1.223 
1.214 
1.204 
1.193 

18  27  37.69 
18  31  34.25 
18  35  30.81 
18  39  27.36 

Thur. 

32 

18  47    8.69 

11.037 

S.23    0  40.9+12.43 

3  44.77 

1.181 

18  43  23.92 

Nom— The 
The 
arei 

semidiameter  for  mean  noon  n 
sign  —  prefixed  to  the  hourly 
noreasing;  the  sign  +  indicat 

iay  bo  assumed  the  same  as  th 
change  of  declination  indicate* 
-ee  that  south  declinations  are 

at  for  apparent  i 
that  south  deol 
decreasing. 

loon, 
inations 

Diff.  for  1  hour, 
+  9«.8565. 
(Table  in.) 
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THE  SUN'S 

3 
1 

1 
1 

of  the 
Badina  Yeotor 

Mean  Time 

TBXJX  LOHGITUDS. 

* 

Diit  for 
lHonr. 

LATITUDE. 

of  the 
Earth. 

DHL  for 
lHonr. 

of 
Sidereal  Koom. 

X 

V 

1 

335 

249  17  3&9 

17  10.3 

152.11 

+  0.31 

9.9937303 

-27.0 

h      m       a 

7  17  37.49 

2 

336 

250  18  30.4 

18     1.6 

152.17 

0.38 

9.9936667 

26.1 

7  13  41.58  . 

3 

337 

251   19  23.2 

18  54.2 

152.23 

0.43 

9.9936052 

25.2 

7    9  45.67 

4 

338 

252  20  17.4 

19  48.2 

152.29 

+  0.45 

9.9935457 

-24.4 

7     5  49.76 

5 

339 

253  21  13.0 

20  43.6 

152.34 

0.43 

9.9934882 

23.6 

7     1  53.84 

6 

340 

254  22    9.8 

21  40.3 

152.40 

0.38 

9.9934325 

22.8 

6  57  57.93 

7 

341 

255  23    7.9 

22  38.2 

1 52.*  5 

+  0.31 

9.9933786 

-22.1 

6  54    2.02 

8 

342 

256  24     7.2 

23  37.3 

152.50 

0.22 

9.9933263 

21.5 

6  50    6.11 

9 

343 

257  25    7.6 

24  37.5 

152.54 

+  0.10 

9.9932756 

20.8 

6  46  10.19 

10 

344 

258  26    9.0 

25  38.7 

152.58 

-0.03 

9.9932265 

-20.2 

6  42  14.28 

11 

345 

259  27  11.3 

26  40.8 

152.62 

0.16 

9.9931789 

19.6 

6  38  18.37 

12 

346 

260  28  14.4 

27  43.8 

152.65 

0.29 

9.9931326 

19.0 

6  34  22.46 

13 

347 

261  29  18.2 

28  47.4 

152.67 

-0.41 

9.9930878 

-18.4 

6  30  26.54 

14 

348 

262  30  22.6 

29  51.6 

152.69 

0.52 

9.9930446 

17.7 

6  26  30.63 

15 

349 

263  31  27.6 

30  56.4 

152.71 

0.60 

9.9930031 

16.9 

6  22  34.72 

16 

350 

264  32  33.0 

32     1.7 

152.73 

-0.66 

9.9929633 

-16.1 

6  18  38.81 

17 

351 

265  33  38.8 

33    7.3 

152.74 

0.69 

9.9929254 

15.3 

6  14  42.89 

18 

352 

266  34  44.9 

34  13.2 

152.75 

0.69 

9.9928894 

14.5 

6  10  46.98 

19 

353 

267  35  51.2 

35  19.3 

152.76 

-0.66 

9.9928555 

-13.6 

6    6  51.07 

20 

354 

268  36  57.7 

36  25.6 

152.77 

0.60 

9.9928238 

12.7 

6    2  55.16 

21 

355 

269  38    4.5 

37  32.2 

152.78 

0.51 

9.9927944 

11.7 

5  58  59.24 

22 

356 

270  39  11.4 

38  38.9 

152.79 

-0.39 

9.9927675 

-10.7 

5  55     3.33 

23 

357 

271  40  18.4 

39  45.7 

152.80 

0.26 

9.9927433 

9.6 

5  51     7.42 

24 

358 

272  41  25.5 

40  52.7 

152.81 

-  0.13 

9.9927219 

8.4 

5  47  11.51 

25 

359 

273  42  33.0 

41  59.9 

152.82 

0.00 

9.9927032 

-  7.3 

5  43  15.59 

26 

360 

274  43  40.7 

43    7.4 

152.83 

+  0.14 

9.9926873 

6.1 

5  39  19.68 

27 

361 

275  44  48  6 

44  15.1 

152.84 

0.26 

9.9926742 

4.9 

5  35  23.77 

28 

362 

276  45  56.7 

45  23.0 

152.85 

+  0.36 

9.9926639 

-  3.7 

5  31  27.86 

29 

363 

277  47     5.1 

46  31.2 

152.86 

0.44 

9.9926568 

2.5 

5  27  31.94 

30 

364 

278  48  13.8 

47  39.8 

152.87 

0.49 

9.9926522 

1.4 

5  23  36.03 

31 

365 

279  49  22.9 

48  48.7 

152.88 

0.51 

9.9926502 

-0.3 

5  19  40.12 

32 

366 

280  50  32.3 

49  57.9 

152.90 

+  0.49 

9.9926508 

+  0.8 

5  15  44.21 

Nom— The 
the 

numbers  in  column 
mean  equinox  of  Ja 

A  correspond 
noary  0*.0. 

to  the  tn 

ie  equinox  of  t 

he  date;  in  oolm 

nn  A',  to 

DifT.  for  1  Hoar, 
—  9«.8296. 
(Table  n.) 
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GBEENWICH  MEAN  TIME. 

4 

THE  MOON'S 

I 

i 

"8 

SRMIDIAMBTER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
lHoor. 

Midnight. 

Diff.  for 
1  Honr. 

Meridian  of 
Green  wioh. 

Diff.  for 
1  Honr. 

Noon. 

1 

14  52*0 

14  50"o 

54'  26.9 

H 

-0.71 

54  19.5 

-0.53 

h      in 

16  28.4 

m 
1.95 

d 
18.9 

2 

14  48.6 

14  47.9 

54  14.5 

-0.3-2 

54  11.9 

-0.11 

17  13.9 

I.&5 

19.9 

3 

14  47.9 

14  48.6 

54  11.8 

+0.11 

54  14.4 

+0.33 

17  57.3 

1.77 

20.9 

4 

14  50.0 

14  52.2 

54  19.7 

+0.55 

54  27.5 

+0.77 

18  39.1 

1.73 

21.9 

5 

14  55.0 

14  58.6 

54  38.0 

0.99 

54  51.0 

1.19 

19  20.5 

1.73 

22.9 

6 

15    2.7 

15    7.5 

55    6.3 

1.38 

55  23.9 

1.55 

20    2.3 

1.77 

23.9 

7 

15  12.8 

15  18.6 

55  43.4 

+1.70 

56     4.6 

+1.82 

20  45.7 

J. 87 

24.9 

8 

15  24.7 

15  31.1 

56  27.0 

1.91 

56  50.4 

1.97 

21  31.9 

8.00 

25.9 

9 

15  37.6 

15  44.1 

57  14.3 

1.99 

57  38.2 

1.97 

22  21.9 

2.18 

26.9 

10 

15  50.4 

15  56.5 

58     1.5 

+1.91 

58  23.8 

+1.80 

23  16.5 

2.36 

27.9 

11 

16    2.2 

16    7.3 

58  44.6 

1.66 

59     3.5 

1.48 

6 

28.9 

12 

16  11.8 

16  15.6 

59  20.0 

1.27 

59  33.8 

1.03 

0  15.5 

2.52 

0.4 

13 

16  18.5 

16  20.6 

59  44.7 

+0.78 

59  52.4 

+0.52 

1  17.5 

2.60 

1.4 

14 

16  21.9 

16  22.3 

59  57.1 

+0.27 

59  58.7 

+0.08 

2  20.2 

2.57 

2.4 

15 

16  22.0 

16  20.9 

59  57.4 

-0.23 

59  53.4 

-0.44 

3  21.1 

2.46 

3.4 

16 

16  19.1 

16  16.9 

59  47.0 

-0.62 

59  38.6 

-0.78 

4  18.5 

2.31 

4.4 

17 

16  14.1 

16  10.9 

59  28.4 

0.91 

59  16.8 

1.01 

5  12.1 

2.16 

5.4 

18 

16    7.5 

16    3.8 

59    4.2 

1.09 

58  50.8 

1.15 

6    2.4 

2.05 

6.4 

19 

16    0.0 

15  56.1 

58  36.7 

-1.19 

58  22.3 

-1.21 

6  50.4 

1.98 

7.4 

20 

15  52.1 

15  48.2 

58    7.7 

1.23 

57  52.9 

1.24 

7  37.5 

1.97 

8.4 

21 

15  44.1 

15  40.0 

57  38.1 

1.24 

57  23.3 

1.24 

8  24.9 

1.99 

9.4 

22 

15  36.0 

15  32.0 

57    8.5 

-1.23 

56  53.8 

-1.22 

9  13.3 

2.05 

10.4 

23 

15  28.0 

15  24.1 

56  39.2 

1.21 

56  24.7 

1.21 

10    3.3 

2.12 

11.4 

24 

15  20.1 

15  16.3 

56  10.2 

1.20 

55  56.0 

1.18 

10  55.1 

2.18 

12.4 

25 

15  12.5 

15    8.8 

55  42.1 

-1.16 

55  28.5 

-1.12 

11  47.9 

8.20 

13.4 

26 

15    5.2 

15     1.8 

55  15.4 

1.07 

55    2.9 

1.01 

12  40.7 

2.17 

14.4 

27 

14  58.6 

14  55.6 

54  51.1 

0.94 

54  40.2 

0.86 

13  32.2 

2.10 

15.4 

28 

14  53.0 

14  50.7 

54  30.5 

-0.76 

54  22.1 

-0.65 

14  21.5 

8.00 

16.4 

29 

14  48.8 

14  47.4 

54  15.1 

0.52 

54    9.9 

0.37 

15    8.2 

1.89 

17.4 

30 

14  46.4 

14  46.0 

54    6.4 

-0.81 

54    5.0 

-0.03 

15  52.3 

1.80 

18.4 

31 

14  46.2 

14  47.0 

54     5.7 

+0.16 

54    8.7 

+0.36 

16  34.5 

1.73 

19.4 

32 

14  48.5 

14  50.7 

54  14.2 

+0.57 

54  22.2 

+0.78 

17  15.4 

1.70 

20.4 
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GREENWICH 

MEAN  TIME. 

THE  MOONJ8  RIGHT  ASCENSION  AND  DECLINATION. 

Hour- 

RigbtAjKeRgidUt 

Differ 
1  Minute. 

Declination- 

Diff  Tor 

I    MlM'.LlI- 

Dour. 

Riijlit  A  act  iiHiuti. 

Diff  far 
1  Minute 

Declination. 

DUE  far 
lMinrte 

M 

ONDA 

Y  1. 

WEDNESDAY  8. 

b      TO       B 

B 

O          '          it 

fa     m      * 

» 

O          t          It 

r           it 

0 

8  37  57.49 

9.1199 

N.22  46  52.9 

5.911 

0 

10  15    2.65 

1.9399 

N.16  19  44.3 

9.933 

1 

8  40    4.56 

9.1158 

22  40  55.2 

6.019 

1 

10  16  58.53 

1.9998 

16    9  46.3 

9.998 

2 

8  42  11.39 

9.1117 

22  34  51.4 

6.113 

2 

10  18  54.2*2 

1.9966 

15  59  44.5 

10.063 

3 

8  44  17.97 

9.1076 

22  28  41.6 

6.913 

3 

10  20  49.72 

1.9935 

15  49  38.8 

10.198 

4 

8  46  24.30 

9.1034 

22  22  25.8 

6.313 

4 

10  22  45.04 

1.9904 

15  39  29.2 

10.199 

5 

8  48  30.38 

9.0991 

22  16    4.0 

6.419 

5 

10  24  40.17 

1.9173 

15  29  15.8 

10.955 

6 

8  50  36.20 

9.0949 

22    9  36.3 

6.510 

6 

10  26  35.12 

1.9144 

15  18  58.6 

|       10.317 

7 

8  52  41.77 

9.0906 

22    3    2.8 

6.607 

7 

10  28  29.90 

1.9115 

15    8  37.7 

JOJ79 

I     8 

8  54  47.10 

9.0966 

21  56  23.5 

6.709 

8 

10  30  24.50 

1.9086 

14  58  13.1 

.       10.440 

9 

8  56  52.17 

9.0894 

21  49  38.5 

6.797 

9 

10  32  18.93 

1.9057 

14  47  44.9 

10.501 

10 

8  58  56.99 

9.0789 

21  42  47.8 

6.899 

10 

10  34   13.19 

1.9030 

14  37  13.0 

10.569 

11 

9     1     1.56 

9.0740 

21  35  51.4 

6.986 

]  I 

10  36    7.29 

1.9003 

14  26  37.5 

10.690 

i   12 

9    3    5.87 

9.0698 

21  28  49.4 

7.079 

12 

10  38     1.23 

1.8977 

14  15  58.6 

10.678 

1   13 

9    5    9.93 

9.0657 

21  21  41.9 

7.179 

13 

10  39  55.01 

1.8950 

14    5  16.2 

10.736 

;  |4 

9    7  13.75 

9.0616 

21    14  28.8 

7.964 

14 

10  41  48.63 

1.8993 

13  54  30.3 

10.794 

15 

9    9  17.32 

9.0574 

21     7  10.2 

7.355 

15 

10  43  42.09 

1.8897 

13  43  40.9 

10.651 

1  16 

9  11  20.64 

9.0533 

20  59  46.2 

7.444 

16 

10  45  35.40 

1.8873 

13  32  48.2 

10.906 

i  ,7 

9  13  23.71 

9.0499 

20  52  16.9 

7.533 

17 

10  47  28.57 

1.8850 

13  21  52.2 

10.961 

18 

9  15  26.54 

9.0451 

20  44  42.2 

7.699 

18 

10  49  21.60 

1.6897 

13  10  52.9 

11.015 

1   19 

9  17  29.12 

9.0409 

20  37    2.2 

7.710 

19 

10  51   14.49 

1.8803 

12  59  50.4 

11.069 

20 

9  19  31.45 

9.0368 

20  29  17.0 

7.797 

20 

10  53    7.24 

1.8780 

12  48  44.6 

11.193 

i  21 

9  21  33.54 

9.0398 

20  21  26.5 

7.884 

21 

10  54  59.85 

1.8758 

12  37  a5.6 

11.17V 

22 

9  23  35.39 

9.0987 

20  13  30.9 

7.969 

22 

10  56  52.33 

1.8737 

12  26  23.5 

11.998 

23 

9  25  36.99 

9.0947 

N.20    5  30.2 

8.053 

23 

10  58  44.69 

1.8716 

N.12  15    8.3 

11.989 

Tt 

7ESDA 

Y  2. 

THURSD, 

\Y  4. 

0 

9  27  38.35 

9.0907 

N.19  57  24.5 

8.137 

0 

1 1     0  36.92 

1.8695 

N.12    3  49.9 

11.339    1 

1 

9  29  39.47 

9.0167 

19  49  13.8 

8.990* 

1 

1 1     2  29.03 

1.8676 

11  52  28.5 

11.361 

2 

9  31  40.35 

9.0197 

19  40  58.1 

8.303 

2 

11     4  21.03 

1.8657 

11  41     4.2 

11.430 

3 

9  33  40.99 

9.0087 

19  32  37.4 

8.386 

3 

11     6  12.91 

1.8638 

11  29  36.9 

11.479 

4 

9  35  41.40 

9.0048 

19  24  11.8 

8.467 

4 

11     8    4.68 

1.8619 

11    18    6.7 

11.597 

5 

9  37  41.57 

9.0009 

19  15  41.4 

8.546 

5 

11     9  56.34 

1.8609 

1 1     6  33.6 

11.575 

6 

9  39  41.51 

1.9970 

19    7     6.3 

8.695 

6 

11   11  47.90 

1.8585 

10  54  57.7 

11.099 

7 

9  41  41.21 

1.9939 

18  58  26.4 

8.704 

7 

1 1   13  39.36 

1.8568 

10  43  19.0 

11J69 

8 

9  43  40.69 

1.9894 

18  49  41.8 

8.789 

8 

11   15  30.72 

1.8559 

10  31  37.5 

11.715 

9 

9  45  39.94 

1.9856 

18  40  52.6 

8.859 

9 

11  17  21.99 

1.8537 

10  19  53.2 

11.761 

10 

9  47  38.96 

1.9818 

18  31  58.8 

8.936 

10 

11   19  13.17 

1.8593 

10    8    6.2 

11.605 

1   11 

9  49  37.76 

1.9781 

18  23    0.3 

9.019 

11 

11  21     4.27 

1.8509 

9  56  16.6 

11.848 

12 

9  51  36.34 

1.9744 

18  13  57.3 

9.087 

12 

1 1  22  55.28 

1.6496 

9  44  24.4 

J1JR 

13 

9  53  34.69 

1.9708 

18    4  49.9 

9.161 

13 

11  24  46.22 

1.8483 

9  32  29.6 

11.935 

14 

9  55  32.83 

1.9679 

17  55  38.0 

9.935 

14 

11  26  37.08 

1.8471 

9  20  32.2 

11.977 

15 

9  57  30.75 

1.9636 

17  46  21.7 

9.308 

15 

1 1  28  27.87 

1.8459 

9    8  32.3 

19.018 

1   W 

9  59  28.46 

1.9600 

17  37     1.0 

9.380 

16 

II  30  18.59 

1.8448 

8  56  30.0 

19.059 

17 

10     1  25.95 

1.9564 

17  27  36.1 

9.451 

17 

11  32    9.25 

1.8438 

8  44  25.2 

19.100 

1   18 

10    3  23.23 

1.9599 

17  18    6.9 

9.599 

18 

1 1  33  59.85 

1.8498 

8  32  18.0 

19.139 

19 

10    5  20.30 

1.9495 

17    8  33.5 

9.599 

19 

1 1  35  50.39 

1.8419 

8  20    8.5 

19.178 

'  20 

10    7  17.17 

1.9469 

16  58  55.9 

9.669 

20 

11  37  40.88 

1.8419 

8    7  56.6 

19.917 

i  21 

10    9  13.84 

1.9498 

16  49  14.1 

9.731 

21 

11  39  31.33 

1.8405 

7  55  42.4 

19.956 

!  22 

10  II    10.31 

1.9395 

16  39  28.2 

9.799 

22 

11  41  21.74 

1.8397 

7  43  25.9 

19JW 

!  23 

10  13    6.58 

1.9369 

16  29  38.3 

9.866 

23 

11  43  12.10 

1.8390 

7  31     7.2 

19J» 

1  24 

10  15    2.65 

1.9399 

N.16  19  44.3 

9.933 

24 

11  45    2.42 

1.8384 

N.  7  18  46.4 

19J65 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Sight  Aaoension. 

Diftfor 
1  Minute. 

Declination. 

Difffor 
1  Minute. 

Hour. 

RightAecension. 

Difffor 
1  Minute. 

Declination. 

DUE  for 
1  Minnie. 

p 

bida: 

I  5. 

SUNDAY  7. 

h    m      8 

• 

O          t         ft 

AT 

h     m      a 

~     °      'J' 

// 

0 

11  45    2.42 

1.8384 

N.  7  18  46.4 

19.365 

0 

13  13  55.63 

1.8994 

S.  3    3  58.7 

13.316 

1 

11  46  52.71 

1.8380 

7    6  23.4 

19.401 

1 

13  15  49.26 

1.8953 

3  17  17.7 

13.317 

2 

11  48  42.98 

1.8376 

6  53  58.3 

19.435 

2 

13  17  43.07 

1.8983 

3  30  36.8 

13.318 

3 

11  50  33.22 

1.8379 

6  41  31.2 

19.469 

3 

13  19  37.06 

1.9014 

3  43  55.9 

13.318 

4 

1 1  52  23.44 

1.8368 

6  29    2.1 

19.503 

4 

13  21  31.24 

1.9045 

3  57  15.0 

13.317 

5 

11  54  13.64 

1.8366 

6  16  30.9 

19.537 

5 

13  23  25.60 

1.9076 

4  10  34.0 

13.316 

6 

11  56    3.83 

1.8364 

6    3  57.7 

19.569 

6 

13  25  20.15 

1.9108 

4  23  52.9 

13.313 

7 

11  57  54.01 

1.6363 

5  51  22.6 

19.600 

7 

13  27  14.90 

1.9149 

4  37  11.6 

13.309 

8 

11  59  44.19 

1.8369 

5  38  45.7 

19.631 

8 

13  29    9.86 

1.9177 

4  50  30.0 

13.304 

9 

12     1  34.36 

1.8369 

5  26    6.9 

19.669 

9 

13  31     5.03 

1.9919 

5    3  48.1 

13.999 

10 

12    3  24.54 

1.6364 

5  13  26.3 

19.691 

10 

13  33    0.41 

1.9948 

5  17    5.9 

13.993 

11 

12    5  14.73 

1.8366 

5    0  44.0 

19.790 

11 

13  34  56.01 

1.9984 

5  30  23.3 

13.986 

12 

12    7    4.93 

1.8368 

4  47  59.9 

19.749 

12 

13  36  51.82 

1.9391 

5  43  40.2 

13.977 

13 

12    8  55.14 

1.8371 

4  35  14.1 

19.777 

13 

13  38  47.86 

1.9359 

5  56  56.5 

13.968 

14 

12  10  45.38 

1.8375 

4  22  26.7 

19.804 

14 

13  40  44.13 

1.9398 

6  10  12.3 

13.958 

45 

12  12  35.64 

1.8379 

4    9  37.6 

19.831 

15 

13  42  40.63 

1.9437 

6  23  27.5 

13.947 

16 

12  14  25.93 

1.8384 

3  56  46.9 

19.856 

16 

13  44  37.37 

1.9477 

6  36  42.0 

13.935 

17 

12  16  16.25 

1.8390 

3  43  54.8 

19.881 

17 

13  46  34.36 

1.9518 

6  49  55.7 

13.999 

18 

12  18    6.61 

1.8397 

3  31     1.2 

19.906 

18 

13  48  31.59 

1.9559 

7    3    8.6 

13.907 

19 

12  19  57.01 

1.8404 

3  18    6.1 

19.930 

19 

13  50  29.07 

1.9609 

7  16  20.6 

13.199 

20 

12  21  47.46 

1.8419 

3    5    9.6 

19.953 

20 

13  52  26.81 

1-0646 

7  29  31.7 

13.176 

21 

12  23  37.96 

1.8431 

2  52  11.7 

19.976 

21 

13  54  24.82 

1.9690 

7  42  41.7 

13.158 

22 

12  25  28.51 

1.8499 

2  39  12.4 

19.998 

22 

13  56  23.09 

1.9734 

7  55  50.6 

13.139 

23 

12  27  19.11 

SA' 

1.8438 

rUBD, 

N.  2  26  11.9 
kY  6. 

13.019 

23 

13  58  21 .63 
M 

1.9779 

ONDA 

S.  8    8  58.4 
Y  8. 

13.191 

0 

12  29    9.77 

1.8449 

N.  2  13  10.1 

13.040 

0 

14    0  20.44 

1.9695 

S.  8  22    5.1 

13.101 

1 

12  31     0.50 

1.8461 

2    0    7.1 

13.060 

1 

14    2  19.53 

1.9879 

8  35  10.5 

13.076 

2 

12  32  51.30 

1.8473 

1  47    2.9 

13.079 

2 

14    4  18.90 

1.9919. 

8  48  14.5 

13.055 

3 

12  34  42.18 

1.8486 

1  33  57.6 

13.098 

3 

14    6  18.56 

1.9968 

9    1  17.1 

13.031 

4 

12  36  33.14 

1.8500 

1  20  51.2 

13.116 

4 

14    8  18.51 

9.0017 

9  14  18.2 

13.007 

5 

12  38  24.18 

1.8514 

1     7  43.7 

13.133 

5 

14  10  18.7« 

9.0066 

9  27  17.9 

19.989 

6 

12  40  15.31 

1.8599 

0  54  35.2 

13.149 

6 

14  12  19.30 

9.0116 

9  40  16.0 

19.954 

7 

12  42    6.53 

1.8545 

0  41  25.8 

13.164 

7 

14  14  20.15 

9.0167 

9  53  12.4 

19.995 

8 

12  43  57.85 

1.8561 

0  28  15.5 

13.180 

8 

14  16  21.31 

9.0919 

10    6    7.0 

19.895 

9 

12  45  49.27 

1.8578 

0  15    4.2 

13.195 

9 

14  18  22.78 

9.0971 

10  18  59.8 

19.864 

10 

12  47  40.79 

1.8598 

N.  0     1  52.1 

13.908 

10 

14  20  24.56 

9.0394 

10  31  50.7 

19.839 

II 

12  49  32.42 

1.8615 

8.  0  11  20.7 

13.990 

11 

14  22  26.67 

9.0378 

10  44  39.6 

19.798 

12 

12  51  24.17 

1.8635 

0  24  34.3 

13.939 

12 

14  24  29.10 

9.0439 

10  57  26.5 

19.764 

13 

12  53  16.04 

1.8655 

0  37  48.6 

13.944 

13 

14  26  31.86 

9.0487 

11   10  11.3 

19.798 

14 

12  55    8.03 

1.8675 

0  51     3.6 

13.955 

14 

14  28  34.95 

9.0543 

1 1  22  53.9 

18.691 

15 

12  57    0.14 

1.8696 

1     4  19.2 

13.964 

15 

14  30  38.38 

9.0600 

11  35  34.3 

19.653 

16 

12  58  52.38 

1.8718 

1  17  35.3 

13.973 

16 

14  32  42.15 

9.0657 

11  48  12.3 

19.613 

17 

13    0  44.76 

1.8749 

1  30  51.9 

13.981 

17 

14  34  46.26 

9.0714 

12    0  47.9 

19.579 

18 

13    2  37.29 

1.8767 

1  44     9.0 

13.988 

18 

14  36  50.72 

9.0729 

12  13  21.0 

19.530 

19 

13    4  29.96 

1.8791 

1  57  26.5 

13.995 

19 

14  38  55.53 

9.0839 

12  25  51.5 

19.487 

20 

13    6  22.78 

1.8816 

2  10  44.4 

13.301 

20 

14  41     0.70 

9.0899 

12  38  19.4 

19.449 

21 

13    8  15.75 

1.8849 

2  24     2.6 

13.306 

21 

14  43    6.23 

9.0959 
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GKEEtfWIOH  MBA»  TIME, 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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6 
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6 
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7 
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9 
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13 
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13 
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14 
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15 
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15 
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16 
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16 
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17 
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18 

15  28  31*10 

2.2337 
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18 
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19 
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19 
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20 
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20 
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21 
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21 
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9.5795 
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22 
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LUDA^ 

S.24  16    0.9 

:  J2, 

4-686  ! 

0 
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0 
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1 
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9.9909 

18  24  37.2 

10.416 

2 

17  44  35.50 

3.6049 

24  251  16.9 
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3.6469 

25    5    2.9 
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GREENWICH  MEAT*  TIME, 

THE  MOON'S  KIGHT  ASCENSION  AND  DECLINATION, 
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GREENWICH  MEAtf  TIME, 

I 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION, 
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9.9681 

13  19  59.3 

13404 

1 

0  31  31.86 

94667 

1  55  35.9 
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9.9573 

12  53  26.8 

13436 

3 

0  35  42.04 

9.0*99 

1  26    4.0 

14.764 

4 

22  54  27.93 
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13449 

8 

0  46    5.67 

94749 

S.  0  12  18.3 

14.736 

9 

23    5  39.73 

9.9967 

11  32  18.7 

13498 

9 

0  48  10.12 

94736 

N.  0    2  25.6 

14.797 

10 

23    7  53.18 

9.9918 

11   18  35.1 

13.753 

10 

0  50  14.49 

94799 

0  17    8.9 

14.716 

11 

23  10    6.35 

9.9171 

1 1     4  48.3 

13407 

11 

0  52  18.79 

94710 

0  31  51.5 

14.764 

12 

23  12  19.23 

J2.9193 

10  50  58.3 

13.858 

12 

0  54  23.01 

9.0696 

0  46  33.4 

14.699 

13 

23  14  31.83 

94076 

10  37    5.3 

13.908 

13 

0  56  27.16 

94687 

1     1  14.5 

14478 

14 

23  16  44.14 

9.9099 

10  23    9.3 

13.957 

14 

0  58  3136 

94678 

1  15  54.7 

14469 

15 

23  18  56.17 

9.1989 

10    9  10.5 

14.004 

15 

1     0  35.30 

9.0669 

1  30  33.9 

14.645 

16 

23  21    7.93 

9.1937 

9  55    8.9 

14.050 

16 

1    2  39.29 

94661 

1  45  12.1 

14496 

17 

23  23  19.42 

9.1893 

9  41     4.5 

14.094 

17 

1     4  4333 

94653 

1  59  49.3 

14410 

18 

23  25  30.65 

9.1850 

9  26  57.6 

14.136 

18 

1     6  47.12 

94645 

2  14  25.3 

14490 

19 

23  27  41.62 

9.1807 

9  12  48.2 

14.177 

19 

1    8  50.97 

94639 

2  29    0.1 

14469 

20 

23  29  52.33 

9.1764 

8  58  36.3 

14417 

20 

1  10  54.79 

9.0634 

2  43  33.6 

14447 

21 

23  32    2.79 

9.1793 

8  44  22.1 

14456 

21 

1  12  58.58 

94699 

2  58    5.7 

14493 

22 

23  34  13.01 

9.1689 

8  30    5.6 

14493 

22 

1  15    2.34 

94695 

3  12  36.4 

14.499 

23 

23  36  22.98 
THI 

9.1649 

JBSD1 

S.  8  15  46.9 
LY  18. 

14498 

23 

1  17    6.08 
SA1 

9.0699 

N.  3  27    5.6 
lY  20. 

14.473 

0 

23  38  32.71 

9.1609 

S.  8     1  263 

14469 

0 

1  19    9.80 

9.0619 

N.  3  41  333 

14^47 

1 

23  40  42.21 

9.1564 

7  47    3.5 

14.394 

1 

1  21  13.51 

9.0617 

3  55  593 

14.419 

2 

23  42  51.48 

9.1596 

7  32  38.9 

14.496 

2 

1  23  17.21 

9.0617 

4  10  23.5 

14490 

3 

23  45    0.52 

9.1488 

7  18  12.4 

14.456 

3 

1  25  20.91 

94617 

4  24  46.0 

14459 

4 

23  47    9.34 

9.1459 

7    3  44.2 

14.483 

4 

1  27  24.61 

9.0617 

4  39    6.6 

14498 

5 

23  49*  17.95 

9.1417 

6  49  14.4 

14410 

5 

1  29  28.31 

9.0617 

4  53  25.4 

14497 

6 

23  51  26.35 

9.1389 

6  34  43.0 

14436 

6 

1  31  32.01 

94618 

5    7  423 

14463 

7 

23  53  34.54 

9.1348 

6  20  10.1 

14460 

7 

1  33  35.73 

9.0691 

5  21  56$ 

14498 

8 

23  55  42.53 

9.1314 

6    5  35.8 

14489 

8 

1  35  39.47 

9.0694 

5  36    9^ 

14.193 

9 

23  57  50.31 

9.1981 

5  51     0.2 

14.603 

9 

1  37  4332 

9.0697 

5  50  20.0 

14.156 

10 

23  59  57.90 

9.1950 

5  36  23.4 

14.693 

10 

1  39  47.00 

9.0639 

6    4  283 

14.118 

]] 

0    2    5.31 

9.1990 

5  21  45.4 

14.649 

11 

1  41  50.81 

9.0637 

6  18  34.1 

14479 

12 

0    4  12.54 

9.1190 

5    7    6.3 

14.660 

12 

1  43  54.65 

9.0643 

6  32  37.7 

14439 

13 

0    6  19.59 

9.1 160 

4  52  26.2 

14.676 

13 

1  45  58.53 

9.0650 

6  46  38.8 

13497 

14 

0    8  26.46 

9.1131 

4  37  45.2 

14.690 

14 

1  48    2.45 

94657 

7    0  37.4 

13455 

15 

0  10  33.16 

9.1109 

4  23    3.4 

14.703 

15 

1  50    6.41 

9.0664 

7  14  33.4 

13411 

16 

0  12  39.69 

9.1076 

4    8  20.8 

14.716 

16 

1  52  10.42 

9.0673 

7  28  26.7 

13467 

17 

0  14  46.07 

9.1050 

3  53  37.5 

14.797 

17 

1  54  14.48 

9.0689 

7  42  17.4 

13499 

18 

0  16  52.29 

9.1094 

3  38  53.6 

14.737 

18 

1  56  18.60 

9.0691 

7  56    5^ 

13.775 

19 

0  18  58.36 

9.0999 

3  24    9.1 

14.745 

19 

1  58  22.77 

9.0701 

8    9  50.4 

13.797 

20 

0  21     4.28 

9.0975 

3    9  24.2 

14.751 

20 

2    0  27.01 

9.0719 

8  23  32.6 

13478 

21 

0  23  10.06 

9.0959 

2  54  39.0 

14.756 

21 

2    2  31.32 

9.0794 

8  37  11.8 

13498 

22 

0  25  15.71 

9.0930 

2  39  53.5 

14.761 

22 

2    4  35.70 

9.0736 

8  50  48.0 

13477 

23 

0  27  21.22 

9.0907 

2  25    7.7 

14.764 

23 

2    6  40.15 

9.0748 

9    4  21.1 

13495 

24 

0  29  26.60 

9,0887 

S.  2  10  21.8 

14.765 

24 

2    8  44.68 

94761 

N.  9  17  51.0 

13.479 

DECEMBER,   1890. 


209 


GEBEKWIOH 

MEAtf  TIME, 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoot. 

Ki  ^  tit  Asc«DflioiiH 

Diff.  for 

1  ilia  ute. 

Declination. 

D iff.  for 
1  Hinato, 

Hour, 

Right  Asteneiou 

Biff,  for 
I  Minute. 

Declination, 

Diff.tbl 
1  Minnie, 

sr 

rtJDAl 

1  21. 

*     TUESDAY  23. 

ti     m      I 

e 

a        t        u 

H 

h     id      1 

■ 

p       f      n 

ii 

0 

2    8  44.68 

0.0761 

N.  9  17  51.0 

13.479 

0 

3  50  46.22 

9,1368 

N,18  43  36,2 

9.716 

1 

2  10  40.29 

£.0773 

9  31   17.7 

I3.4J8 

1 

3  52  57,51 

9.1896 

18  53  16.J 

9.BI4 

2 

2  12  53.96 

9.0780 

9  44  41.2 

13363 

2 

3  55    8.97 

9.1934 

19    2  49.9 

9.519 

3 

2  14  58.76 

9^804 

9  58     K3 

13.307 

3 

3  57  20.60 

3.1953 

19  12  J7.5 

9.408 

1     4 

2  17     3.63 

9.0830 

10  11    1R0 

13.349 

4 

3  59  32.39 

&.  1979 

10  21  38.8 

9.303 

5 

2  19    8.fi€ 

2.0836 

10  24  31.2 

liUW 

5 

4     1  41,35 

3.9007 

19  30  53.9 

9.198 

6 

2  21    13.66 

9.0839 

10  37  40.9 

13.139 

6 

4    3  5+1.48 

3.9033 

19  40    2.6 

9,099 

7 

3  93  18.82 

9.0868 

10  50  47.0 

13.071 

7 

4     6    8.77 

2.9063 

19  49    4.9 

6.984 

8 

2  25  24.08 

3.oes* 

1 1     3  49.4 

13.009 

8 

4    8  SIM 

3.2090 

19  58    0.7 

8.876 

g 

2  27  29.45 

2.0004 

tl  16  48.1 

19.047 

9 

4  10  33.85 

2.3117 

20    6  50.1 

8.768 

10 

2  29  34.93 

9,0993 

11   29  43.0 

I2.8£3 

10 

4  12  46.ti3 

3.2144 

20  15  32,9 

8.658 

ii 

2  31  40.52 

3.0949 

IT  42  34.0 

la.ma 

n 

4  14  59.57 

9.9171 

20  24    9.T 

BJH7 

12 

2  m  46.23 

9.0961 

11  55  21.1 

19.753 

12 

4   17  12.68 

2.2198 

20  32  38.(5 

'    6.430 

13 

2  85  52.05 

9.00*0 

12    8    4.:* 

J9.68G 

13 

4  19  25,95 

2.9334 

20  41      1.4 

6.394 

11 

2  3?  57.1*9 

3.1001 

12  20  43,4 

19.018 

14 

4  21  39,37 

2.3&0 

20  49  17.5 

&913 

Id 

2  40    4.0*1 

3.1092 

12  33  18.4 

13.349 

15 

4  23  52.95 

3.9976 

20  57  26.!  \ 

H.099 

16 

2  42  10.25 

9.1043 

(2  45  49.3 

13.479 

16 

4  26    6M 

9.9309 

21     5  29,4 

7.984 

17 

2  44  16.57 

3.1 064 

12  58  15.9 

13.407 

17 

4  28  20.57 

9.9397 

21   13  25.0 

7,870 

18 

2  46  23.02 

9.1066 

13  10  38.2 

13.335 

IB 

4  30  34,61 

2.2353 

21  21    13.8 

7.753 

19 

2  48  29,60 

3,U0S 

13  22  56.1 

13.902 

19 

4  32  48.80 

9,3377 

21  28  55.6 

7.638 

20 

2  50  36.32 

S.J131 

13  35    9.7 

19.189 

20 

4  35    3.13 

9.9401 

21  36  30.3 

7.590 

21 

2  52  43.17 

9.1153 

13  47  18.8 

19.114 

21 

4  37  17.61 

9.2495 

21  43  58.0 

7.409 

22 

2  54  50.16 

9.1177 

13  59  23.4 

19.038 

22 

4  39  32.23 

9.9449 

21  51   18.6 

7.983 

23 

2  56  57.30 
M( 

9.1909 

)NDA1 

N.14  11  23.4 
I  22. 

11.961 

23 

4  41  47.00 
WEE 

9.9473 

>NESD 

N.21  58  32.0 
AY  24. 

7.164 

0 

2  59    4.58 

9.1996 

N.14  23  18.7 

11.889 

0 

4  44    1.91 

9.9497 

N.22    5  38.3 

7.045 

1 

3     1  12.01 

9.1950 

14  &5    9.3 

11.803 

1 

4  46  16.96 

9.9519 

22  12  37.4 

6.994 

2 

3    3  19.58 

9.1974 

14  46  55.1 

11.793 

2 

4  48  32.14 

9.9541 

22  19  29.2 

6.803 

3 

3    5  27.30 

9.1999 

14  58  36.1 

11.643 

3 

4  50  47.45 

9.9569 

22  26  13.7 

6.681 

4 

3    7  35.17 

9.1394 

15  10  12.2 

11.561 

4 

4  53    2.89 

9.9583 

22  32  50.9 

6.559 

5 

3    9  43.19 

9.1350- 

15  21  43.4 

11.478 

5 

4  55  18.45 

9.9603 

22  39  20.8 

6.437 

6 

3  11  51.37 

9.1376 

15  33    9.5 

11.393 

6 

4  57  34.13 

9.9694 

22  45  43.3 

6.3  J  3 

7 

3  13  59.70 

9.1409 

15  44  30.5 

11.308 

7 

4  59  49.94 

9.9645 

22  51  58.3 

6.166 

8 

3  16    8.19 

9.1498 

15  55  46.4 

11.993 

8 

5    2    5.87 

9.9664 

22  58    5.9 

6.064 

9 

3  18  16.84 

9.1455 

16    6  57.2 

11.136 

9 

5    4  21.91 

9.9683 

23    4    6.0 

5.939 

10 

3  20  25.65 

9.1489 

16  18    2.7 

11.047 

10 

5    6  38.06 

9J2701 

23    9  58.6 

5.813 

11 

3  22  34.62 

3.1508 

16  29    2.9 

10.958 

11 

5    8  54.32 

9.9718 

23  15  43.6 

5.687 

12 

3  24  43.75 

9.1535 

16  39  57.7 

10.868 

12 

5  11   10.68 

9.9735 

23  21  21.0 

5.560 

13 

3  26  53.04 

9.1569 

16  50  47.1 

10.777 

13 

5  13  27.14 

9.9759 

23  26  50.8 

5.439 

14 

3  29    2.50 

9.1590 

17     1  31.0 

10.686 

14 

5  15  43.70 

9.9768 

23  32  12.9 

5.305 

15 

3  31  12.12 

9.1617 

17  12    9.4 

10.593 

15 

5  18    0.36 

9.9784 

23  37  27.4 

5.177 

16 

3  &3  21.91 

9.1645 

17  22  42.2 

10.499 

16 

5  20  17.11 

9.9798 

23  42  34.2 

5.048 

17 

3  35  31.86 

9.1673 

17  33    9.3 

10.404 

17 

5  22  33.94 

9.9819 

23  47  &3.2 

4.919 

18 

3  37  41.98 

9.1701 

17  43  30.7 

10.309 

18 

5  24  50.85 

9.9895 

23  52  24.5 

4.790 

19 

3  39  52.27 

9.1799 

17  53  46.4 

10.919 

19 

5  27    7.84 

9.9838 

23  57    8.0 

4.660 

20 

3  42    2.73 

9.1757 

18    3  56.2 

10.114 

20 

5  29  24.91 

9.9851 

24     1  43.7 

4.531 

21 

3  44  13.135 

9.1784 

18  14    0.1 

10.016 

21 

5  31  42.05 

9.9869 

24    6  11.7 

4.401 

22 

3  46  24.14 

9.1819 

18  23  58.1 

9.917 

22 

5  33  59.26 

9.9879 

24  10  31.8 

4.969 

23 

3  48  35.10 

9.1840 

18  33  50.2 

9.817 

23 

5  36  16.52 

9.9889 

24  14  44.0 

4.138 

24 

3  50  46.22 

9.1868 

N.18  43  36.2 

9.716 

24 

5  38  33.84 

2.2891 

N.24  18  48.4 

4.007 

14 


210 


DECEMBER,   1890. 


XL 


GREENWICH  MEAN  TIME. 

( 

THE   MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Rig  h  t  Atauuion . 

Dili  for 
1  M  Iniitr 

Declination* 

Diff.  for 

Hour, 

Rifcill    \:»  .'II 

Diff  for 
1  Miuutti 

Duclitjftiiojiu 

Diff.  for 

1    \\  il-.LC 

THURSDAY  25. 

SATURDAY  27. 

h     m      • 

8 

O          /         n 

// 

h     m      s 

8 

'              O           1            II 

,         ,. 

0 

5  38  33.84 

9.9891 

N.24  18  48.4 

4.007 

0 

7  28    2.84 

1      2.9495 

N.24  58  26.0 

9J01  ! 

1 

5  40  51.21 

9.9900 

24  22  44.9 

3.876 

1 

7  30  17.31 

!      9.9397 

24  56     4.2 

9.495  . 

2 

5  43    8.64 

9.9909 

24  26  33.5 

3.744 

2 

7  32  31.61 

9.9368 

i    24  53  &5.0 

9-548  • 

3 

5  45  26.12 

9.9917 

24  30  14.1 

3.611 

3 

7  34  45.73 

|      9.9338 

I    24  50  58.4 

9.671  ' 

4 

5  47  43.64 

9.9999 

24  33  46.8 

3.478 

4 

7  36  59.67 

!     9.9308 

1    24  48  14.4 

1        9.794  | 

5 

5  50     1.19 

9.9997 

24  37  11.5 

3.346 

5 

7  39  13.43 

(     9.9978 

24  45  23.1 

9.917 

6 

5  52  18.77 

9.9939 

24  40  28.3 

3.913 

6 

7  41  27.01 

9.9937 

24  42  24.4 

3.038  ; 

7 

5  54  36.38 

902937 

24  43  37.1 

3.080 

7 

7  43  40.40 

;     9.9915 

•     24  39  18.4 

3.160 

8 

5  56  54.0  i 

9.9940 

24  46  37.9 

9.948 

8 

7  45  53.59 

9.9189 

i    24  36     5.2 

3.980 

9 

5  59  11.66 

9.9943 

24  49  30.8 

9.815 

9 

7  48    6.59 

:      9.9150 

1    24  32  44.8 

3.400 

10 

6     1  29.33  t 

9.9945 

24  52  15.7 

9.681 

10 

7  50  19.39 

9.9117 

1    24  29  17.2 

3,519  ! 

1! 

6    3  47.00  ' 

9.9945 

24  54  52.5 

9.547 

11 

7  52  31.99 

9.9083 

24  25  42.5 

3.637 

12 

6    6    4.67 

9.9945 

24  57  21.3 

9.413 

12 

7  54  44.38 

9.9048 

24  22    0.7 

3.755  . 

13 

6    8  22.34 

9.9945 

24  59  42.1 

9.980 

13 

7  56  56.56 

9.9013 

24  18  11.9 

3.873  ; 

14 

6  10  40.01  | 

9.9944 

25     1  54.9 

9.147 

14 

7  59    8.53 

9.1978 

24  14   16.0 

3.990  | 

15 

6  12  57.67  1 

9.9949 

25    3  59.7 

9.013 

15 

8     1  20.30 

9.1943 

!    24  10  13.1 

4.106  | 

16 

6  15  15.32  i 

9.9939 

25    5  56.5  ! 

1.880 

16 

8    3  31.85 

9.1906 

i    24    6    3.3 

4.990 

17 

6  17  32.94 

9.9934   ' 

25    7  45.3  ! 

1.746 

17 

8    5  43.17 

9.1868 

i    24     1  46.7 

4.334 

18 

6  19  50.53  ! 

9.9999 

25    9  26.0  i 

1.619 

18 

8    7  54.27 

9.1831 

23  57  23.2 

4.448  > 

19 

6  22    8.09  . 

9.9994   ' 

25  10  58.7  J 

1.478 

19 

8  10    5.15 

9.1794 

23  52  52.9 

4.569  | 

20 

6  24  25.62 

9.9919   i 

25  12  23.4  1 

1.345 

20 

8  12  15.80 

9.1756 

i    23  48  15.8 

4.674 

21 

6  26  43.12  | 

9.9919   ; 

25  13  40.1  | 

1.919 

21 

8  14  2(122 

9.1717 

i     23  43  32.0 

4.786 

22 

6  29    0.57  1 

2.9903   i 

25  14  48.8 

1.078 

22 

8  16  36.41 

9.1679 

j    23  38  41.5 

4.897 

23 

6  31  17.96 

9.9894 

N.25  15  49.5  1 

0.944 

23 

8  18  46.37 

9.1640 

N.23  33  44.4 

5.007 

1 

FEIDAY  26. 

SUNDAY  28 

0 

6  33  35.30 ; 

9.9885   i 

N.25  16  42.1  , 

0.811 

0 

8  20  56.09 

9.1600 

N.23  28  40.7 

5.1 17 

1 

6  35  52.58 

9.9875   1 

25  17  26.8 

0.678 

] 

8  23    5.57 

9.1561 

23  23  30.4 

5.995 

2 

6  38    9.80 

9.9864   , 

25  18    3.5 

0.546 

2 

8  25  14.82 

9.1591 

23  18  13.7 

5 .333  i 

3 

6  40  26.95 

9.9859   J 

25  18  32.3  i 

0.413 

3 

8  27  23.83 

9.1481 

|    23  12  50.5 

5.440  i 

4 

6  42  44.03 

9.9839 

25  18  53.1  ! 

0.981 

4 

8  29  32.59 

9.1440 

23    7  20.9 

5.546  { 

5 

6  45     1.02 

9.9895   ! 

25  19    6.0, 

0.148 

5 

8  31  41.11 

9.1400 

23     1  45.0 

5.659 

6 

6  47  17.93  I 

9.9811    i 

25  19  10.9  , 

+  0.016 

6 

8  33  49.39 

9.1359 

22  56    2.7 

5.757  | 

7 

6  49  34.76  , 

9.9797   | 

25  19    7.9  , 

-  0.116 

7 

8  35  57.42 

9.1317 

22  50  14.2 

5.860 

8 

6  51  51.49  ! 

9.9780   1 

25  18  57.0 

0.947 

8 

8  38    5.20 

9.1976 

22  44  19.5 

5.963  ! 

9 

6  54    8.12 

9.9763   , 

25  18  38.3 

0.377 

9 

8  40  12.73 

9.1*234 

22  38  18.6 

6.086 

10 

6  56  24.65 

9.9746   | 

25  18  11.7 

0.508 

10 

8  42  20.01 

9.1193 

22  32  11.6 

6.168  | 

11 

6  58  41.07! 

9.9798   | 

25  17  37.3  ' 

0.639 

11 

8  44  27.04 

9.1151 

22  25  58.5 

6.909  1 

12 

7    0  57.39  i 

9.9710 

25  16  55.0  \ 

0.770 

12 

8  46  33.82 

9.1108 

22  19  39.3 

6.369 

13 

7    3  13.59 

9.9690   i 

25  16    4.9  , 

0.899 

13 

8  48  40.34 

9.1066 

22   13  14.2 

6.468 

14 

7    5  29.67  ! 

9.9669 

25  15    7.1 

1.098 

14 

8  50  46.61 

9.1094 

22    6  43.2 

6^67  ! 

15 

7    7  45.62 

9.9648 

25  14     1.5  ' 

1.158 

15 

8  52  52.63 

9.0981 

22    0    6.2 

6.665  | 

16 

7  10     1.44  I 

9.9696   | 

25  12  48.1 

1.987 

16 

8  54  58.39 

9.0938 

21   53  23.4 

6.761 

17 

7  12  17.13 

9.9603   , 

25  1 1  27.0  ! 

1.415 

17 

8  57    3.89 

9.0896 

21  46  34.9 

<L856 

18 

7  14  32.68 

9.9579 

25    9  58.3  \ 

1.549 

18 

8  59    9.14 

9.0853 

21  39  40.7 

6.951 

19 

7  16  48.08 

9.9555 

25    8  21.9 

1.670 

19 

9     1   14.13 

9.0811 

21  32  40.8 

7.046  ' 

20 

7  19    3.34  : 

9.9531    , 

25    6  37.9  . 

1.798 

20 

9    3  18.87 

9.0768 

21  25  35.2 

7.140  ! 

21 

7  21  18.45  ' 

9.9506   i 

25    4  46.2  ! 

1.994 

21 

9    5  23.35 

9.0795 

21   18  24.0  1 

7-939  1 

22 

7  23  33.41  1 

9.9480 

25    2  47.0  . 

9.049 

22 

9    7  27.57 

9.0689 

21    II     7.3 

7.394  1 

23 

7  25  48.21 

9.9453  1 

25    0  40.3 

9.175 

23 

9    9  31.53 

9.0639 

21     3  45.1  1 

7.415 

24 

7  28    2.84  1 

9.9495  IN.24  58  26.0  1 

9.301 

24 

9  11  35.24 

9.0597 

N.20  56  17.5 ' 

7.595  1 
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GREENWICH  MEAN  TIME. 


THE  MOON  8  EIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  Ascension. 


DUE  for 
1  Minute. 


Declination. 


DUE  for 
1  Minute. 


Hour. 


MONDAY  29. 


b  m 
9  11 
9  13 
9  15 
9  17 
9  19 
9  21 
9  23 
9  25 
9  27 
9  29 
9  31 
9  33 
9  35 
9  38 
9  40 
9  42 
9  44 
9  45 
9  47 
9  49 
9  51 
9  53 
9  55 
9  57 


s 

8 

35.24 

30)607 

38.69 

3.0554 

41.89 

3.0511 

44.83 

3.0468 

47.51 

3.0438 

49.94 

3.0383 

52.11 

30)341 

54.03 

3.0399 

55.70 

3.0357 

57.11 

3.0314 

58.27 

3.0173 

59.18 

3.0133 

59.85 

3.0091 

0.27 

3.0049 

0.44 

3.0008 

0.36 

1.9967 

0.04 

1.9936 

59.47 

J. 9885 

58.66 

10)845 

57.61 

1.9805 

56.32 

1.9766 

54.80 

1.9737 

53.04 

10)687 

51.05 

1.9648 

N.20  56  17.5 
20  48  44.5 
20  41  6.2 
20  33  22.5 
20  25  33.6 
20  17  39.5 
20  9  40.3 
20  1  36.0 
19  53  26.7 
19  45  12.3 
19  36  53.0 
19  28  28.9 
19  19  59.9 
19  II  26.1 
19  2  47.6 
18  54  4.3 
18  45  16.4 
18  36  23.9 
18  27  26.8 
18  18  25.2 
18  9  19.2 
18  0  8.7 
17  50  53.9 

N.17  41  34.8 


TUESDAY  30. 


70)05 
7.594 
7.683 
7.773 
70458 
7.944 
8.039 
8.113 
8.197 
8.381 
80)63 
8.443 


8.603 
8.683 
8.760 
8.837 
8.913 
8.989 
9.063 
9.137 
9.311 
90183 
90)54 


0 

9  59  48.82 

10)609 

N.17  32  11.4 

9.435 

1 

10     1  46.36 

1.9571 

17  22  43.8 

9.495 

2 

10    3  43.68 

10)534 

17  13  12.0 

9.564 

3 

10    5  40.77 

1.9497 

17    3  36.1 

9.633 

4 

10    7  37.64 

1.9460 

16  53  56.1 

9.700 

5 

10    9  34.29 

1.9433 

16  44  12.1 

9.767 

6 

10  11  30.71 

1.9386 

16  34  24.0 

9.834 

7 

10  13  26.92 

1.9350 

16  24  32.0 

9.899 

8 

10  15  22.91 

1.9314 

16  14  36.1 

9.963 

9 

10  17  18.69 

1.9379 

16    4  36.4 

10.037 

10 

10  19  14.26 

1.9344 

15  54  32.9 

10.090 

11 

10  21     9.62 

1.9310 

15  44  25.6 

10.153 

12 

10  23    4.78 

1.9176 

15  34  14.6 

10.314 

13 

10  24  59.74 

1.9143 

15  23  59.9 

10.375 

14 

10  26  54.49 

10)109 

15  13  41.6 

100)35 

15 

10  28  49.04 

1.9076 

15    3  19.7 

100)95 

16 

10  30  43.40 

1.9043 

14  52  54.2 

10.453 

17 

10  32  37.56 

10)011 

14  42  25.3 

100)11 

18 

10  34  31.53 

10)980 

14  31  52.9 

100>68 

19 

10  36  25.32 

1.8949 

14  21  17.1 

10.635 

20 

10  38  18.92 

10918 

14  10  37.9 

10.681 

21 

10  40  12034 

10)888 

13  59  55.4 

10.736 

22 

10  42    5.58 

10)859 

13  49    9.6 

10.790 

23 

10  43  58.65 

1.8830 

13  38  20.6 

100)44 

l4* 

10  45  51.54 

1.8801 

N.I3  27  28.3 

10.897 

Right  Ascension. 


DUE  for 
IMinnte. 


Declination. 


DUE  for 
IMinnte. 


WEDNESDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h  m 
10  45 
10  47 
10  49 
10  51 
10  53 
10  55 
10  57 

10  58 

11  0 


11 
11 
11 
II 
11 
11 
11 
11 
11 
II 


11  21 
II  22 


11 
11 
11 


8 

8 

51.54 

1.8801 

44.26 

10*773 

36.82 

10)746 

29.21 

1.8718 

21.44 

1.8693 

13.51 

1.8666 

5.43 

1.8641 

57.20 

1.8616 

48.82 

1.8591 

40.29 

1.8567 

31.62 

1.8544 

22.82 

1.8533 

13.88 

1.8499 

4.81 

10)478 

55.61 

1.8457 

46.29 

1.8436 

36.84 

1.8416 

27.28 

1.8397 

17.60 

1.8378 

7.81 

1.8360 

57.92 

1.8343 

47.92 

1.8335 

37.82 

1.8309 

27.63 

1.8393 

N.13 
13 
13 
12 
12 
12 
12 
12 
11 
II 
11 
11 
11 
11 
10 
10 
10 
10 
10 
9 
9 
9 
9 
N.  9 


27  28.3 
16  32.9 

5  34.4 
54  32.8 
43  28.2 
32  20.6 
21  10.1 

9  56.7 
58  40.4 
47  21.2 
35  59.2 
24  24.5 
13  7.2 

1  37.2 

50  4.5 

38  29.2 
26  51.4 

15  11.1 

3  28.2 

51  42.9 

39  55.3 

28  5.3 

16  13.0 

4  18.4 


100)97 
10.949 
11.001 
11.059 
11.103 
11.151 
11.199 
11.348 
11.396 
110)43 
110)89 
11.434 
11.478 
110)33 
11.567 
11.609 
11.651 
110)93 
11.735 
11.774 
11.813 
11.853 
110)91 
110)38 


THURSDAY,  JANUARY  1,  1891. 
0  |    11  30  17.34  |    1.8377  |N.  8  52  21.6  |    nows 


PHASES  OF  THE  MOON. 


(£    Last  Quarter . 
0   New  Moon 
3)  First  Quarter. 
O  Full  Moon      . 


Dec 


cl  h  in 

4  1  26.6 

II  15  10.9 

18  8  36,3 

25  17  57.0 


(E  Apogee  , 
<C  Perigee  , 
<E   A[>ogee  , 


d  h 

Dee.      2  18.4 

,    ,     14  12.6 

,    .    30  14.0 
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GREENWICH  MEAK  TIME. 

i 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object. 

Noon. 

P.L 

of 

Diff. 

mi>. 

P.L. 

of 

Diff. 

Vlh. 

P.  L. 
of 
Diff. 

IXh- 

P.L. 
of 
Diff. 

1 

a  Arietis 
Aldebaran 
Saturn 
Spica 

Sun 

W. 
W. 
E. 
E. 
E. 

O           /         10 

89    9  22 
58  27  39 
40  33  56 
76  30    9 
123  11     9 

3143 
3048 
3063 
3054 
3411 

90  36  39 
59  56  52 
39    5     1 
75     1     3 
121  49    5 

3150 
3054 
3070 
3060 
3417 

92     3  48 

61  25  58 

37  36  15 

73  32    5 

120  27    8 

3156 
3059 
3078 
3067 
3493 

93  30   50 

62  54  58 

36    7  :*8 

72    3  16 

119    5  18 

3169 
3064 

3065 
3073  | 
349 

2 

Aldebaran 
Pollux 
Saturn 
Spica 

Sun 

W. 
W. 
E. 
E. 
E. 

70  18  34 
26    9  27 
28  46  40 
64  40  50 
112  17  42 

3084 
3105 
3119 
3099 
3454 

71  47    3 
27  37  30 
27  18  53 
63  12  37 
110  56  26 

3086 
3104 
3195 
3103 
3457 

73  15  30 
29    5  34 
25  51  14 
61  44  29 
109  35  13 

3088 
3103 
3131 
3107 
3460 

74  43  54 
30  33  39 
24  23  42 
60  16  26 
108  14     4 

3098 

3109 
3140 
3109 
3409 

3 

Aldebaran 

Pollux 

Spica 

Sun 

W. 
W. 
E. 
E. 

82    5  30 

37  54  18 

52  56  56 

101  28  41 

3093 
3097 
3118 
3465 

83  &3  49 
39  22  31 
51  29    8 

100    7  38 

3091 
3095 
3118 
3464 

85    2    9 
40  50  46 
50     1  21 
98  46  34 

3090 
3093 

3119 
3463 

86  30  31 
42  19     5 
48  33  34 
Sir  25  28 

3088 
3090 

3119 
3460 

!    4 

1 

1 

Aldebaran 
Pollux 
Regulus 
Spica 

Sun 

W. 
W. 
W. 
E. 
E. 

93  53    6 
49  41  40 
14  11  20 
41   14  44 
90  39  11 

3079 
3069 
3964 
3117 
3443 

95  21  50 
51   10  27 
15  36  14 
39  46  55 
89  17  43 

3067 
3063 
3935 
3117 
3437 

96  50  41 
52  39  21 
17    1  41 

38  19    5 

87  56    8 

3009 
3056 
3981 
3116 
3431 

98  19  37 
54     8  22 
18  27  40 
36  51    14 
86  34  27 

3056 
3051  ' 
3183  | 
3115 
3495 

5 

I 

i 
1 

Pollux 

Regulus 

Spica 

Sun 

W. 
W. 
E. 
E. 

61  35  &3 
25  45    9 
29  31  54 
79  44     1 

3014 
3076 
3118 
3386 

63    5  29 

27  13  48 

28  4    6 
78  21  28 

3005 
3059 
3119 
3376 

64  35  36 
28  42  48 
26  36  20 
76  58  44 

9996 
3044 
3194 
3366 

66     5  54 
30  12    6 
25    8  40 
75  35  48 

3030  J 
3131 
3336  1 

i    6 

Pollux 

Regulus 

Saturn 

Sun 

W. 
W. 
W. 
E. 

73  40  40 
37  43     1 
19  14  48 
68  38    0 

9931 
9958 
3003 
3997 

75  12  20 
39  14    6 
20  44  57 
67  13  45 

9919 
9944 
9989 
3984 

76  44  16 
40  45  28 
22  15  31 
65  49  14 

9906 
9999 
9969 
3970 

78  16  27 
42  17     9 
23  46  31 
64  24  27 

96031 
9915 
9943  I 

3956 

7 

I 

Pollux 

Regulus 

Saturn 

Sun 

W. 
W. 
W. 
E. 

86    1  37 
50    0  17 
31  27  11 
57  16  21 

9895 
9840 
9857 
3189 

87  35  33 
51  33  53 
23    0  25 
55  49  50 

9810 
9894 
9840 
3166 

89    9  48 

53  7  49 
34  34    2 

54  23    0 

9795 
9808 
9893 
3150 

90  44  22 
54  42    5 
36    8    0 
52  55  51 

9780 
9792 
9806 
3134 

8 

Pollux 
Regulus 
Saturn 
Sun 

W. 
W. 
W. 
E. 

98  42  14 
62  38  43 

44  3  21 

45  35    3 

9709 
9719 
9799 
3049 

100  18  51 
64  15    7 
45  39  32 
44    5  51 

9687 
9696 
9705 
3039 

101  55  49 
65  51  53 
47  16    5 
42  36  17 

9671 
9680 
9687 
3015 

103  33    8 
67  29    2 
48  53    2 
41     6  23 

9655 
9663 
9671 
S996 

9 

Regulus 
Saturn 

Sun 

W. 
W. 
E. 

75  40  16 
57    3  25 
33  31  20 

9580 
9587 
9910 

77  19  39 
58  42  38 
31  59  14 

9564 
9570 
9893 

78  59  24 
60  22  14 
30  26  45 

9548 
9554 
9875 

80  39  30 
62    2  12 
28  53  54 

1 
9539  i 

9537 
96S9  / 

13 

Sun 

Fomalhaut 

ccPegasi 

W. 
E. 
E. 

18  18  28 
54  35  29 
74    7  31 

9507 
9459 
9646 

19  59  32 
52  53  18 
72  29  38 

9509 
9467 
9659 

21  40  43 
51  11  19 
70  51  53 

9497 
9478 
9657 

23  22     1 
49  29  35 
69  14  16 

2493 
9491 
3666 

14 

Sun 

W. 

31  49  34 

9489 

33  31  13 

9489 

35  12  52 

9489 

36  54  31 

949 

■ . 
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GREENWICH  MEAN  TIME, 

LUHAK  DISTANCES, 

* 

u 

to 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

Of 

Diff. 

XV*. 

P.L. 

Of 

Diff. 

xvmh 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 

Diff. 

1 

a  Arietis 

W. 

O          1        II 

94  57  45 

3168 

96°24  3S 

3173 

O         I        II 

97  51  14 

3178 

99   17  50 

3184 

Aldebaran 

W. 

64  23  52 

3009 

65  52  39 

3073 

67  21  22 

3077 

68  50    0 

3080 

Saturn 

E. 

34  39  10 

3099 

33  10  51 

3098 

31  42  39 

3105 

30  14  36 

3111 

Spicu 

E. 

70  34  33 

3079 

69    5  58 

3085 

67  37  28 

3090 

66    9    7 

3095 

Sun 

E. 

117  43  35 

3435 

116  21  59 

3441 

115    0  28 

3446 

113  39    3 

3450 

2 

Aldebnran 

W. 

76  12  15 

3091 

77  40  35 

3099 

79    8  54 

3093 

80  37  12 

3093 

Pollux 

W. 

32     1  44 

3109 

33  29  51 

3101 

34  57  58 

3100 

36  26    7 

3098 

Saturn 

E. 

22  56  20 

3149 

21  29  10 

3158 

20    2  10 

3165 

18  35  19 

3174 

Spica 

E. 

58  48  26 

3111 

57  20  30 

3113 

55'  52  36 

3115 

54  24  45 

3117 

Sun 

E. 

106  52  56 

3463 

105  31  51 

3464 

104  10  47 

3465 

102  49  44 

3465 

3 

Aldebnrnn 

W. 

87  58  55 

3086 

89  27  22 

3083 

90  55  52 

3080 

92  24  26 

3076 

Pollux 

W. 

43  47  27 

3087 

45  15  53 

3083 

46  44  24 

3079 

48  12  59 

3075 

Spica 

E. 

47    5  50 

3119 

45  38    4 

3119 

44  10  18 

3118 

42  42  31 

3118 

Sun 

E. 

96    4  19 

3458 

94  43    8 

3454 

93  21  53 

3451 

92    0  35 

3447 

4 

Aldebnran 

W. 

99  48  40 

3049 

101  17  52 

3043 

102  47  11 

3036 

104  16  39 

3029 

Pollux 

W. 

55  37  31 

3045 

57    6  48 

3039 

58  36  13 

3030 

60    5  48 

3099 

Regulus 

W. 

19  54  13 

3156 

21  21  20 

3130 

22  48  54 

3110 

24  16  52 

3094 

Spica 

E. 

35  23  23 

3114 

33  55  31 

3115 

32  27  38 

3116 

30  59  45 

3117 

Sun 

E. 

85  12  38 

3418 

83  50  42 

3410 

82  28  38 

3409 

81     6  24 

3394 

5 

Pollux 

W. 

67  36  25 

9976 

69    7    8 

9965 

70  38    4 

9955 

72    9  15 

9943 

Regulus 

W. 

31  41  41 

3016 

&3  11  34 

3009 

34  41  46 

9988 

36  12  14 

9973 

Spica 

E. 

23  41     7 

3145 

22  13  52 

3161 

20  46  56 

3175 

19  20  17 

3191 

1 

Sun 

E. 

74  12  41 

3345 

72  49  21 

3333 

71  25  48 

3391 

70    2     1 

3309 

6 

Pollux 

W. 

79  48  54 

9880 

81  21  38 

9867 

82  54  40 

9853 

84  27  59 

9839 

Regulus 

W. 

43  49    9 

9901 

45  21  27 

9866 

46  54    4 

9871 

48  27     1 

9858 

Saturn 

W. 

25  17  53 

9995 

26  49  40 

9908 

28  21  48 

9891 

29  54  19 

9874 

Sun 

E. 

62  59  24 

3949 

61  34    5 

3998 

60    8  28 

3913 

58  42  34 

3198 

7 

Pollux 

W. 

92  19  16 

9765 

93  54  30 

9750 

95  30    4 

9734 

97    5  59 

9718 

Regulus 

W. 

56  16  42 

9776 

57  51  41 

9760 

59  27    0 

9744 

61     2  41 

9798 

Saturn 

W. 

37  42  20 

9789 

39  17    2 

9779 

40  52    6 

9756 

42  27  32 

9739 

Sun 

E. 

51  28  22 

3117 

50    0  33 

3100 

48  32  23 

3083 

47    3  53 

3066 

8 

Pollux 

W. 

105  10  49 

9639 

106  48  51 

9693 

108  27  16 

9607 

110    6    2 

9591 

Regulus 

W. 

69    6  32 

9646 

70  44  24 

9630 

72  22  39 

9614 

74     1  17 

9597 

Saturn 

W. 

50  30  21 

9655 

52    8    2 

9638 

53  46    7 

9691 

55  24  34 

9604 

Sun 

E. 

39  36    6 

9980 

38    5  28 

9963 

36  34  27 

9945 

35    3    5 

9998 

9 

Regulus 

W. 

82  20    0 

9516 

84    0  51 

9501 

85  42    4 

9485 

87  23  39 

9470 

Saturn 

W. 

63  42  33 

9591 

65  23  17 

9505 

67    4  22 

9489 

68  45  50 

9474 

Sun 

E. 

27  20  41 

9849 

25  47    7 

9895 

24  13  10 

9808 

22  38  52 

9799 

13 

Sun 

W. 

25    3  24 

9490 

26  44  51 

9487 

28  26  23 

9485 

30    7  58 

9483 

Fomolhaut 

E. 

47  48    9 

9506 

46    7    6 

9595 

44  26  28 

9546 

42  46  19 

9579 

crPegasi 

E. 

67  36  50 

9676 

65  59  38 

9687 

64  22  41 

9701 

62  46    3 

9717 

14 

Sun 

W. 

38  36  10 

9483 

40  17  47 

9485 

41  59  22 

9487 

43  40  54 

9489 
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GREENWICH  MEAN  TIME. 

... 

LUNAR  DISTANCED 

Name  and  Direction 

Noon. 

P.I,, 
of 

Uln. 

P.L. 
of 

Vlh. 

P.L 
of 

ix». 

P.L. 
of 

$ 

of  Object. 

Diff. 

Difl. 

Diff. 

DUt 

14 

Fomnlliaut 

E. 

O         1        li 

41    6  46 

9609 

39  27  54 

9637 

O          1         II 

37  49  49 

9676 

36  12  37 

9m 

a  Pegnsi 

E. 

61    9  46 

9737 

59  &3  55 

9757 

57  58  31 

9789 

56  23  39 

9806 

i 

a  Arietis 

E. 

102  21  37 

9989 

100  35  22 

9988 

98  49    5 

9987 

97     2  47 

9986 

15 

Sun 

W. 

45  22  23 

9499 

47    3  48 

9495 

48  45    9 

9499 

50  26  24 

9509 

a  Pegasi 
a  Arietis 

E. 

48  39  35 

3009 

47    9  25 

3056 

45  40  21 

3115 

44   12  30 

3180 

E. 

88  11  21 

9994 

86  25  13 

9998 

84  39  10 

9309 

82  53  13 

9300 

16 

Sun 

W. 

58  51     6 

9598 

60  31  40 

9534 

62  12    5 

9540 

63  52  22 

9547. 

a  Aquilte 

W. 

40  44  48 

4696 

41  45  45 

4598 

42  49  10 

4378 

43  54  51 

4944 

a  Arietis 

E. 

74    5  27 

9339 

72  20  21 

9347 

70  35  33 

9356 

68  50  55 

2*5  . 

Aldebnran 

E. 

104  23  42 

9998 

102  35  56 

9933 

100  48  18 

9939 

99     0  49 

9945  J 

17 

Sun 

W. 

72  11   19 

9585 

73  50  35 

9593 

75  29  40 

9601 

77     8  a5 

9809 

or  Aquilfe 

W. 

49  50  57 

3763 

51     6  38 

3695 

52  23  30 

3635 

53  41  26 

3582 

Jupiter 

w. 

26  33  37 

9367 

28  17  59 

9371 

30    2  17 

9376 

31  46  30 

2380  , 

a  Arietis 

E. 

60  11  27 

9499 

58  28  24 

9436 

56  45  41 

94£0 

55     3  18 

2466 

Aldebaran 

E. 

90    5  43 

9979 

88  19  13 

9386 

86  32  54 

9994 

84  46  45 

9309 

18 

Sun 

W. 

85  20  13 

9659 

86  57  57 

9661 

88  35  29 

9670 

90  12  50 

2679 

a  Aquilffi 

W. 

60  23  51 

3395 

61  46  20 

3363 

63    9  19 

3340 

64  32  44 

3319 

Jupiter 

W. 

40  25  35 

9409 

42    8  57 

9416 

43  52    8 

9493 

45  35    9 

9431  1 

a  Arietis 

E. 

46  37  14 

9559 

44  57  22 

9589 

43  18    2 

9607 

41  39  16 

9634 

Aldebnran 

E. 

75  58  58 

9343 

74  14     1 

9351 

72  29  16 

9360 

70  44  43 

2309 

19 

Sun 

W. 

98  16  27 

9795 

99  52  34 

9734 

101  28  28 

9743 

103    4  11 

9759  1 

oe  Aquilte 

W. 

71  34  50 

3954 

72  59  55 

3947 

74  25  12 

3940 

75  50  35 

3235  ! 

Jupiter 

W. 

54    7  30 

2470 

55  49  25 

9478 

57  31     8 

9486 

59  12  39 

9495  . 

Fomnlliaut 

W. 

36  22  22 

9899 

37  54  42 

9869 

39  27  41 

9845 

41     1   11 

28M ; 

Mars 

W. 

34  13  32 

9668 

35  50  55 

9675 

37  28    9 

9689 

39    5  14 

3689 

Aldebaran 

E. 

62    5  12 

9413 

60  21  56 

9493 

58  38  54 

9439 

56  56    5 

9441 

Pollux 

E. 

106  14  22 

9409 

104  30  50 

9410 

102  47  29 

9419 

101     4  21 

9497 

20 

Sun 

W. 

110  59  40 

9799 

112  34    9 

9808 

114    8  27 

9817 

115  42  32 

9896 

a  Aquilee 

W. 

82  58     1 

3935 

84  23  27 

3940 

85  48  48 

3945 

87  14    4 

3253 

Jupiter 

W. 

67  37  21 

9537 

69  17  43 

9545 

70  57  53 

9553 

72  37  51 

956) 

Fomalhaut 

W. 

48  54    3 

9764 

50  29  18 

9759 

52    4  42 

9753 

53  40  11 

£750 

Mars 

W. 

47    8  11 

9796 

48  44  16 

2734 

50  20    9 

9749 

51  55  52 

9750 

a  Pegasi 

W. 

36    8  20 

3905 

37  21  35 

3804 

38  36  33 

3715 

39  53    4 

3637 

Aldebaran 

E. 

48  25  21 

9489 

46  43  53 

9500 

45    2  39 

9511 

43  21  41 

25*1 

Pollux 

E. 

92  31  38 

2470 

90.49  42 

9478 

89    7  57 

9487 

87  26  24 

9495 

21 

a  Aquilte 

W. 

94  18    6 

3300 

95  42  18 

3319 

97    6  16 

3396 

98  29  57 

Ml 

Jupiter 

W. 

80  54  48 

9604 

82  33  37 

9619 

84  12  14 

9690 

85  50  40 

9689 

Fomalhaut 

W. 

61  38  17 

9748 

63  13  53 

9750 

64  49  27 

9759 

66  24  57 

27551 

Mars 

W. 

59  51  44 

9799 

61  26  22 

9800 

63    0  49 

9808 

64  35    4 

«I7 

a  Pegasi 

W. 

46  33  25 

3374 

47  56  11 

3337 

49  19  40 

3306 

50  43  44 

3279 

Aldebaran 

E. 

35    0  32 

9578 

33  21     7 

9590 

31  42    0 

9604 

30    3  II 

9619, 

Pollux 

E. 

79     1  35 

9536 

77  21   12 

9544 

75  41     1 

9553 

74     1     2 

9561  ' 

Regulus 

E. 

115    5  31 

9545 

113  25  20 

9553 

HI  45  20 

9561 

110    5  31 

9509 

22 

Fomalhaut 

W. 

74  21  17 

9778 

75  56  14 

9764 

77  31     4 

9790 

79    5  46 

9706 
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GBEEXWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

* 

11 

Name  and  Dilution 

of  um««c< 

Midnight. 

P.L. 

of 

:     XVt- 

P,L. 
of 

XVIUb 

of 

XXlb- 

P.L 

or 

1? 

14 

Dlff. 
9779 

T>MT* 

99(7 

Biff. 

Fomalhnut 

E. 

34  36  27 

33°    132 

9849 

2\  27  58 

29  56     6 

9007 

n  Pttgani 

E. 

54  49  22 

9038 

53  15  44 

9879 

51  42  49 

9919 

50  10  46 

9954 

'«  ArielJH 

E. 

95  16  fc2tJ 

9987 

93  80    8 

9988 

9 I  43  50 

208V 

89  57  34 

299J 

15 

Su* 

W, 

S3    7  31 

3507 

53  48  38 

25]  -2 

55  29  34 

9517 

57  10  24 

9591 

a  Peons i 

E, 

42  46    0 

3955 

41  20  56 

3339 

39  57  30 

3435 

38  35  53 

3543 

tJL  Al  ir-|i> 

E. 

81     7  22 

■nt 

79  21  40 

2310 

77  36    7 

9394 

75  50  42 

933t 

16 

Sort 

W, 

65  32  29 

9554 

67  12  27 

9561 

68  52  14 

9569 

70  31  52 

9577 

i  Aipillji- 

W. 

45    9  36 

■IIM 

46  12  15 

40]  8 

47  23  37 

3002 

48  36  34 

3838 

fc  Ariel  i* 

E. 

67    6  31 

9375 

65  22  21 

9340 

63  38  26 

9398 

61  54  49 

94JO 

AluVburnti 

E. 

97  13  28 

9951 

95  20  10 

9958 

93  39  15 

2965 

91  52  23 

9979 

17 

So* 

W« 

78  47  18 

961s 

80  25  49 

9096 

82    4     9 

9834 

83  42  17 

9643 

01  A'|ir]|;c 

W. 

55    0  20 

3531 

56  20    7 

3499 

57  40  40 

3453 

59     1  57 

3490 

Jl'PITER 

W, 

33  30  35 

93r4 

35  14  33 

2390 

36  58  23 

9396 

38  42    4 

24Q2 

fit  Aiioti* 

E. 

53  31    16 

MM 

51  39  38 

9499 

49  58  24 

9517 

48  17  35 

9538     , 

Ahk'lijiniii 

E, 

83    0  48 

9310 

61   15    3 

2318 

79  29  SO 

9396 

77  44     8 

9334 

18 

Suit 

W. 

HI  49  58 

3089 

93  26  53 

9698 

95    3  37 

9707 

m  40    8 

97(6 

u  Ai|MiJrp 

W- 

&5  541  33 

3300 

&  20  44 

3387 

i]8  45  1 1 

:*973 

70    9  54 

3904 

JuPtTEK 

w. 

47  18    0 

9439 

49  o  m 

3416 

50  43    8 

9453 

52  25  24 

9461 

a  A  i  h-ti  - 

ti* 

40     J     7 

9064 

38  23  39 

2697 

36  46  55 

2733 

35  10  59 

2773 

\    I'll     !.     .1    ..!< 

E. 

Gil    0  23 

3378 

67  16  16 

9386 

65  tfi  22 

9395 

63  48  40 

9404 

111 

Su* 

W 

104  31)  41 

3703 

106  14  59 

9771 

107  50    4 

9780 

109  24  57 

9769 

<%  Aquiiit* 

W. 

77  16    0 

3033 

78  4 1  30 

3939 

80    7     1 

3339 

81  32  32 

3233 

1 

Jupiter 

W. 

60  53  59 

9504 

83  35    7 

9512 

64  16    3 

2590 

65  56  48 

9598 

Fomulhmit 

W. 

42  35    8 

9*07 

44     9  27 

9799 

45  44     5 

978J 

47  18  58 

2779 

Mars 

W. 

40  42  10 

0090 

42  18  55 

9703 

43  55  31 

9710 

45  31  56 

9718 

Aldebnrnii 

E, 

55  13  W 

tyfif 

53  31     6 

2460 

51  48  57 

9470 

50    7    2 

9479 

Pollux 

&* 

99  21  24 

943ti 

97  38  40 

9444 

95  56    8 

9453 

94  13  47 

2401 

20 

SUM 

w. 

J 17  16  26 

USA 

US  50    8 

9841 

120  23  38 

5854 

121  56  56 

2863 

a  Aqiiike 

w. 

m  m  (2 

nfii 

90     4   11 

3967 

91  29     1 

3977 

92  53  39 

3388 

Jupiter 

vv. 

74  17  38 

2571 

75  57  12 

9579 

77  30  36 

9567 

79  15  47 

9506 

Fomnlhrtiit 

w. 

55  15  45 

97-17 

50  51   22 

9747 

58  27    0 

2746 

60    2  39 

9747 

Mars 

w. 

53  31  24 

2753 

55     6  46 

9767 

56  41  56 

9775 

58  16  56 

2763 

tt  Pegnsi 

w. 

41    10  58 

3569 

42  30    5 

35J1 

43  50  17 

3450 

45  1 J  26 

3414 

Aldalwrau 

E, 

41  40  56 

9539 

40    0  27 

9549 

38  20  13 

9553 

36  40  14 

9505 

Pollux 

E. 

85  45    2 

Sor>:i 

94    3  53 

95J1 

82  22  55 

9590 

60  42    9 

9598 

21 

(t  A'piiJii- 

W. 

99  53  21 

Ml 

101    16  27 

3375 

102  39  12 

3394 

104     1  35 

3414 

J  V  PITE  R 

vv. 

87  28  55 

3639 

89    6  58 

9640 

90  44  49 

9654 

92  22  30 

9063 

FotriiiUtniit 

w. 

68    0  21 

2750 

69  35  45 

9763 

71    II     2 

9767 

72  46  13 

9779 

Mars 

w* 

66    9    9 

9896 

67  43    3 

wm 

09  16  46 

2843 

70  50  18 

2859 

aPegii&i 

vv. 

52    8  20 

3955 

53  33  24 

3934 

54  58  53 

3916 

56  24  43 

3900 

A 1  del  hi  run 

E. 

28  24  42 

9036 

26  46  36 

9653 

25    8  52 

9679 

23  31  35 

2009 

Pollux 

K, 

n  2i  u 

9570 

70  41  38 

9578 

69    2  13 

9587 

67  23    0 

9595 

Regutus 

E. 

108  25  S3 

9577 

106  46  26 

9585 

105    7  10 

9503 

103  28    4 

9601 

22 

Fomalhuttt 

W. 

60  40  20 

2809 

82  14  45 

9809 

83  49    1 

9816 

85  23    8 

9893 
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GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

og 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

np». 

of 

V]h. 

of 

IX* 

of 

t 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

22 

a  Pegasi 

W. 

57  50  52 

3186 

59  17  18 

3174 

.  60  43  58 

3163 

O           1         *t 

62  10  50 

3154 

Pollux 

E. 

65  43  59 

9604 

64    5    9 

9613 

62  26  31 

9031 

60  48     5 

9099 

Regulus 

E. 

101  49  10 

9608 

100  10  26 

9616 

98  31  54 

9095 

96  53  33 

9633 

23 

Fomalhaut 

W. 

86  57    5 

9831 

88  30  52 

9839 

90    4  28 

9848 

91  37  54 

9857 

a  Pegasi 

W. 

69  27    4 

3135 

70  54  31 

3133 

72  22    0 

3133 

73  49  28 

3133 

a  Arietis 

W. 

25  56  55 

3313 

27  20  51 

3354 

28  45  56 

3906 

30  11   59 

3166 

Pollux 

E. 

52  38  48 

9674 

51     1  33 

9683 

49  24  29 

9693 

47  47  38 

9700 

Regulus 

E. 

88  44  32 

9675 

87    7  18 

9684 

85  30  15 

9699 

83  53  23 

9700 

24 

Fomalhnut 

W. 

99  22    7 

9905 

100  54  20 

9915 

102  26  20 

9996 

103  58     7 

3937 

a  Pegasi 

W. 

81     6  16 

3153 

82  33  23 

3157 

84    0  24 

3163 

85  27  18 

3170 

a  Arietis 

W. 

37  31  58 

3046 

39     1  15 

3033 

40  30  47 

3099 

42    0  32 

3014 

Pollux 

E. 

39  46  26 

9748 

38  10  50 

3758 

36  35  27 

3768 

35    0  17 

9779 

Regulus 

E. 

75  51  54 

9743 

74  16  10 

3751 

72  40  38 

9760 

71     5  18 

9769 

25 

a  Pegasi 

W. 

92  39  34 

331! 

94    5  30 

3331 

95  31   13 

3939 

96  56  44 

3344 

a  Arietis 

W. 

49  31     6 

9997 

51     1  23 

3997 

52  31  40 

9997 

54     1  56 

9999 

Pollux 

E. 

27    8    6 

3838 

25  34  30 

3851 

24     1     9 

9866 

22  28     4 

9884 

Regulus 

E. 

63  11  32 

9814 

61  37  22 

9833 

60    3  24 

9839 

58  29  38 

9841 

26 

a  Arietis 

W. 

61  32  35 

3015 

63    2  29 

3019 

64  32  18 

3093 

66    2     2 

3098 

Aldebaran 

W. 

30  14  32 

9994 

31  46  20 

3938 

33  18    3 

9939 

34  49  41 

9937 

Regulus 

E. 

50  43  48 

3889 

49  11   15 

9898 

47  38  53 

9908 

46    6  45 

9918 

Spica 

E. 

104  46  38 

9893 

103  14  10 

9901 

101  41  51 

9909 

100    9  43 

9917 

27 

a  Arietis 

W. 

73  29    0 

3057 

74  58    2 

3063 

76  26  57 

3069 

77  55  44 

3075 

Aldebaran 

W. 

42  26  13 

3965 

43  57  10 

9971 

45  27  59 

9977 

46  58  40 

9983 

Regulus 

E. 

38  29  10 

9968 

36  58  17 

9979 

35  27  38 

9990 

33  57  13 

3009 

Spica 

E. 

92  31  36 

3957 

91     0  29 

9965 

89  29  32 

9973 

87  58  45 

3981 

28 

a  Arietis 

W. 

85  17  42 

3108 

86  45  42 

3114 

88  13  34 

3190 

89  41   19 

3196    1 

Aldeburan 

W. 

54  30    8 

3014 

56    0    3 

3030 

57  29  50 

3036 

58  59  30 

3038 

Regulus 

E. 

26  28  46 

3067 

24  59  56 

3083 

23  31  24 

3098 

22    3  12 

3118  1 

Spica 

E. 

80  27  11 

3018 

78  57  20 

3035 

77  27  37 

3039 

75  58    4 

39» 

29 

Aldebaran 

W. 

66  26    8 

3059 

67  55    8 

3063 

69  24    2 

9068 

70  52  51 

3071 

Pollux 

W. 

22  19    8 

3094 

23  47  25 

3093 

25  15  43 

3099 

26  44     3 

3091 

Spica 

E. 

68  32  15 

3069 

67    3  28 

3075 

65  34  48 

3081 

64     6  14 

3085  1 

Venus 

E. 

110  20    3 

3117 

108  52  14 

3133 

107  24  30 

3199 

105  56  55 

313* 

30 

Aldebaran 

W. 

78  15  51 

3088 

79  44  15 

3090 

81  12  36 

3093 

82  40  S5 

jm 

Pollux 

w. 

34     5  29 

3096 

35  33  43 

3097 

37    1  56 

3098 

38  30    8 

M 

Spica 

E. 

56  44  57 

3109 

55  16  58 

3113 

53  49    3 

3116 

52  21   12 

3ilfl 

Venus 

E. 

98  40  41 

3161 

97  13  45 

3165 

95  46  54 

3169 

94  20    8 

3173 

Sun 

E. 

132  39  21 

3466 

131  18  19 

3469 

129  57  20 

3471 

128  36  24 

3473 

31 

Aldebaran 

W. 

90    2    7 

3097 

91  30  20 

3096 

92  58  34 

3096 

94  26  49 

3035  1 

Pollux 

w. 

45  51     7 

3036 

47  19  21 

3095 

48  M  3f> 

3094 

50  15  53 

30W 

Spica 

E. 

45    2  57 

3133 

43  35  28 

3136 

42    8     1 

3136 

40  40  37 

:  n  . 

Vehus 

E. 

87    7  15 

3185 

85  40  4B 

31d7 

84  14  23 

3187 

82  47  58 

3L$ 

Sun 

E, 

121  52    4 

3476 

120  31  13 

3475 

119  10  21 

3474 

117  49  29 

317* 
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GBEElirWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

u 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Dlff. 

XV*. 

P.L. 
of 
Diff. 

xvnp. 

P.L. 

of 

Diff. 

XXIh- 

P.L. 

of 

Dlff. 

22 

a  Pegasi 

W. 

63  37'  51 

3148 

O           l        II 

65    5     1 

3143 

66  32  17 

3139 

67°  59  39 

3137 

Pollux 

E. 

59    9  50 

2638 

57  31  47 

9647 

55  53  56 

9656 

54  16  16 

9665 

Regulus 

E. 

95  15  23 

2641 

93  37  23 

9649 

91  59  35 

9657 

90  21  58 

9666 

23 

Fomalhaut 

W. 

93  11     8 

2866 

94  44  11 

9875 

96  17    2 

9885 

97  49  41 

9895 

a  Pegasi 
a  Arietis 

W. 

75  16  57 

3135 

76  44  22 

3139 

78  11  44 

3143 

79  39    2 

3146 

W. 

31  38  49 

3130 

33    6  22 

3109 

34  34  28 

3080 

36    3    2 

3069 

Pollux 

E. 

46  10  58 

9710 

44  34  31 

9719 

42  58  17 

9799 

41  22  15 

9737 

Regulus 

E. 

82  16  42 

9708 

80  40  13 

9716 

79    3  55 

9794 

77  27  49 

9733 

24 

Fomalhaut 

W. 

105  29  39 

9948 

107    0  57 

9960 

108  32    0 

9973 

110    2  47 

9985 

a  Pegnsi 

W. 

86  54    5 

3177 

88  20  42 

3185 

89  47    9 

3193 

91  13  27 

3909 

a  Arietis 

W. 

43  30  27 

3009 

45    0  29 

3003 

46  30  38 

3000 

48    0  51 

9998 

Pollux 

E. 

33  25  22 

9790 

31  50  41 

9801 

30  16  14 

9819 

28  42    2 

9895 

Regulus 

E. 

69  30    9 

9778 

67  55  12 

9787 

66  20  27 

9796 

64  45  53 

9805 

25 

a  Pegasi 
a  Arietis 

W. 

98  22     1 

3956 

99  47    4 

3969 

101  11  52 

3989 

102  36  25 

3996 

W. 

55  32  10 

3001 

57    2  22 

3003 

58  32  31 

3006 

60    2  35 

3010 

Pollux 

E. 

20  55  22 

9904 

19  23    8 

9994 

17  51  20 

9944 

16  19  57 

9965 

Regulus 

E. 

56  56    4 

9850 

55  22  41 

9859 

53  49  31 

9869 

52  16  34 

9679 

26 

a  Arietis 

W. 

67  31  39 

3034 

69     1  10 

3039 

70  30  34 

3045 

71  59  51 

3051 

Aldebaran 

W. 

36  21   13 

9949 

37  52  38 

9947 

39  23  57 

9953 

40  55    8 

9959 

Regulus 
&pica 

E. 

44  34  48 

9998 

43    3    5 

9938 

41  31  34 

9948 

40    0  15 

9958 

E. 

98  37  45 

9994 

97    5  57 

9939 

95  34  20 

9941 

94    2  53 

9949 

27 

a  Arietis 

W. 

79  24  23 

3089 

80  52  55 

3088 

82  21  18 

3095 

83  49  34 

3101 

Aldebaran 

W. 

48  29  13 

9989 

49  59  39 

9995 

51  29  56 

3001 

53    0    6 

3007 

Regulus 
Spica 

E. 

32  27     1 

3014 

30  57    5 

3095 

29  27  23 

3037 

27  57  56 

3059 

E. 

86  28    7 

9989 

84  57  40 

9997 

83  27  21 

3004 

81  57  11 

3011 

28 

a  Arietis 

W. 

91     8  55 

3133 

92  36  24 

3139 

94    3  45 

3145 

95  31     0 

3159 

Aldebaran 

W. 

60  29    3 

3038 

61  58  29 

3045 

63  27  48 

3051 

64  57     1 

3055 

Regulus 

E. 

20  35  26 

3149 

19    8  11 

3168 

17  41  28 

3194 

16  15  16 

3990 

Spica 

E. 

74  28  38 

3045 

72  59  21 

3051 

71  30  11 

3057 

70    1  10 

3063 

29 

Aldebaran 

W. 

72  21  36 

3075 

73  50  16 

3079 

75  18  51 

3089 

76  47  23 

3065 

Pollux 

W. 

28  12  23 

3099 

29  40  41 

3093 

31    8  58 

.3094 

32  37  15 

3095 

Spica 
Vewus 

E. 

62  37  47 

3091 

61    9  26 

3096 

59  41  11 

3101 

58  13     1 

3105 

E. 

104  29  26 

3141 

103    2    4 

3146 

101  34  50 

3151 

100    7  43 

3156 

30 

Aldebaran 

W. 

84    9  12 

3096 

85  37  28 

3097 

87    5  41 

3097 

88  33  54 

3097 

Pollux 

W. 

39  58  20 

3099 

41  26  31 

3099 

42  54  43 

3098 

44  22  54 

3097 

Spica 
Venus 

E. 

50  53  26 

3199 

49  25  44 

3195 

47  58    5 

3198 

46  30  30 

3131 

E. 

92  53  27 

3176 

91  26  49 

3179 

90    0  15 

3181 

88  33  43 

3183 

Sun 

E. 

127  15  30 

3474 

125  54  37 

3475 

124  33  45 

3476 

123  12  54 

3476 

31 

Aldebaran 

W. 

95  55    5 

3093 

97  23  24 

3091 

98  51  45 

3088 

100  20  10 

3085 

Pollux 

W. 

51  44  13 

3089 

53  12  36 

3086 

54  41    2 

3083 

56    9  32 

3080 

Spica 
Venus 

E. 

39  13  16 

3143 

37  45  58 

3146 

36  18  42 

3148 

34  51  29 

3151 

E. 

81  21  32 

3186 

79  55    6 

3186 

78  28  41 

3187 

77    2  16 

3188 

Sun 

E. 

116  28  34 

3471 

115    7  37 

3469 

113  46  38 

3406 

112  25  35 

3469 
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1 

GREENWICH  MEAN  TIME. 

JANUAET-     . 

FEBRUABY, 

4 

§ 

o 

& 

Q 

Apparent 

Bight 
Ascension. 

Var.of 
R.A. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Honr. 

Meridian 
Pasiage. 

4 
§ 

Apparent 

Right 
Ascension. 

Var.of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
DecL 
fori 

Honr. 

MeridUa 

PMMgfe. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     b 
19  49  56.32 

s 
+16.839 

-23    9  24.2  ,  +50.91 

h    m 
1    5.7 

1 

h    m     s 
90  31  44.88 

B 

-11.586 

0     1     n 
-15   7  38.2 

n 

-49.15 

h    111 
23  36.9 

2 

19  56  37.90      16.691 

22  48  35.0  '     53.87 

1    8.5 

2 

90  97  17.98 

10.679 

15  24  48.8 

43.59   23  28.9 

3 

20    3  13.79      16.364 

99  26  19.5;      57.40 

1  11.1 

3 

90  23  14.18       9.554 

15  42  19.3 

43.90   2321.5 

4 

20    9  43.021     16.064 

22    2  41.0  j    60.78 

1  13.6 

4 

90  19  39.86  1      8.986 

15  59  48.7 

43.43   23  14.6 

5 

20  16    4.48 

15.716 

21  37  43.5  :    63.97 

1  16.0 

5 

90  16  37.95 

6.990 

16  16  58.1 

49.25 

23  an 

6 

20  22  16.94    +15.313 

-21  11  39.9    +66.93 

I  18.3 

6 

90  14    8.09 

-5.505 

-16  33  32.4 

-40.53 

23    2.2 

7 

20  28  19.01       14.848 

20  44  13.3  j     69.60 

1  20.4 

7 

90  19  13.09 

4.079 

16  49  19.9 

38.36 

22  56.9 , 

8 

20  34    9.09.    14.313 

90  15  54.4  |     71.99 

1  22.3 

8 

90  10  59.17 

9.679 

17    4  11.1 

35.86 

22  52.2 

9 

20  39  45.41      13.700 

19  46  44.7  j     73.84 

1  24.0 

9 

90  10    4.59 

1.308 

17  17  59.2 

33.11 

22  48.0' 

10 

20  45    5.98      19.999 

19  16  54.9  1     75.96 

1  25.3 

10 

90    9  48.89 

-  0.006 

17  30  38.6 

30.15 

22  44.3* 

I" 

20  50    8.57  1+19.901 

-18  46  37.4 

+76.11 

1  26.4 

11 

90  10    3.69 

+  1.997 

-17  42    5.4 

-97.06 

2241.0 

12 

20  54  50.77  j    11.997 

18  16    6.8 

76.39 

1  27.2 

12 

90  10  47.17 

9.389 

17  52  16.6 

93.86 

22  38.2  i 

13 

20  59    9.92      10.978 

17  45  39.8      75.80 

1  27.5 

13 

90  1 1  57.49 

3.459 

18    1  10.2 

90.59 

22  35  8 

14 

21    3    3.15       9.137 

17  15  35.0 

74.46 

127.4 

14 

90  13  39.57 

4.457 

18    8  44.6 

17.96 

22  33.8 

15 

21    6  27.46  I      7.867 

16  46  13.0 

79.91 

126.9 

15 

90  15  30.76 

5.378 

18  14  58.4 

13.89 

22  32.2 

16 

21    9  19.74! +6.467 

-16  17  56.6 

+68.99 

1  25.8 

16 

90  17  50.15 

+  6997 

-18  19  51.1 

-10.49 

1 
22  30  9] 

17  j  21  II  36.87,      4.938 

15  51    9.6 

64.75 

1  24.1 

17 

20  90  29.06 

7.005 

18  23  21.9 

7.07 

22  29.9 

18    21  13  15.84  !     3.390 

15  96  16.9 

59.46 

121.7 

18 

20  23  25.87 

7.718 

18  25  30.5 

3.64 

22  29.1 

19    21  14  13.94  ,+  1.536 

15    3  43.6.    53.14 

1  18.7 

19 

90  26  39.06 

8.379 

18  26  16.7 

-  0.91 

22  28.6 ' 

20 

21  14  28.92  1-0.999 

14  43  54.1  1     45.83 

1  15.0 

20 

90  30    7.30 

8.971 

18  25  40.5 

+  3.93 

22  28.4 

21 

21  13  59.24-9.181 

-14  97  10.7 

+37.66 

1  10.5 

21 

90  33  49.97 

+  9.518 

-18  23  41.9 

+  6.67 

22  28.4 

22 

21  12  44.25'      4.066 

14  13  59.1 

98.79 

1    5.3 

22 

90  37  43.80      10.019 

18  20  20.7 

10.10 

22  28.5 

23 

21  10  44.48  |     5.909 

14    4  19.8       19.49 

0  59.4 

23 

20  41  49.84  j    10.479 

18  15  37.2 

13.5S 

22  28.8 

24 

21    8    1.83;     7.699 

13  58  91.5.      9.84 

0  52.7 

24 

20  46    6.41  !     10.897 

18    9  31.6 

16.94    22  29.3 

25 

21    4  39.66 

9.184 

13  56  19.6    +0.36 

0  45.4 

25 

20  50  32.63!    11.989 

18    2    4.1 

90.35 

22  29.9 

26 

21    0  42.84 

-10.506 

-13  58    1.1  1  -8.79 

0  37.6 

26 

20  55    7.70+11.635 

-17  53  14.9 

+93.75 

2-2  :*A.T 

27 

20  56  17.65 

11.540 

14    3  19.9  j     17.19 

0  29.3 

27 

20  59  50.89      11.958 

17  43    4.1 

97.14  j  22  31.6 

28 

20  51  31.56 

19.943 

14  II  35.9  '    94.55  1    0  20.6 

28 

21    4  41.50!    19.956 

17  31  32.3 

30.51  '  22  ai.fi , 

29 

20  46  32.80 

19.593 

14  99  42.3  |     30.85;    0  11.7 

99 

21    9  38.98  '    19.531 

17  18  39.7 

33.87 

22  33.7 

30 

20  41  29.92 

19.586 

14  36    5.8      as.88  \i  J; J 

30 

21  14  42.80      19.785 

17    4  26.6 

37.99 

22  34,0,' 

31 

20  36  31.35 

-19.939 

'             1 
-14  51  14.4    -39.63   93  45.3 

31 

21  19  52.47  |+13.018 

-16  48  53.4 

+-40.55 

22  ma , 

32 

20  31  44.88 

-11.586 

-15    7  38.9    -49.15  '  23  36.9 

39 

21  25    7.54    +13.935 

-16  32    0.3 

+43.87 

22  37,6 

Day  of  the  Month. 

1st. 

6th. 

2.9 
7.6 

11th. 

3/2 

8.5 

16tl 

1.  21st.  *J 

6th. 

81st. 

Day  of  the  Month. 

5th. 

10th. 

15th. 

20t 

3.7 

9.8 

1 

Semidiameter  .  . 
Hor.  Parallax    .  . 

2!fe 
7.0 

3!7 

9.; 

!    " 
"    4.5 

f  11.3  1 

11 
4.9 
2.9 

n 

5.1 
13.5 

Semidiameter 

Hor.  Parallax 

.     4*9 
.    13.0 

4".5 
11.9 

n 

4.1 
10.8 

Kon^- Tn 

&  tijfU  -f  indicator  norlll  declination  a;    (ho  fiiun  —  indicate*  nmith  (h-cliiinf  ions. 
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GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

a 

a 

o 

1 

1 

Apparent 
Ascension. 

Vur.  of 
JL  A. 
for  1 
Honr. 

Noon. 

AppjMvnt. 
Declination. 

Var.  of 
DwL 
fori 

Hoar. 

Meridian 
Passage. 

I 

Apparent 

fright 
Ascension. 

Var.of 
It  A- 
for  1 
Honr. 

Apmu-^Dt 
Declination. 

Var.  of 
Dod. 
for  1 
Honr. 

Meridian 
Passage. 

Noon. 

Nooii. 

Noon. 

1 
22 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 
21    9  38.98 

8 

+19.531 

-17  18  39.7 

+  33.87 

i    m 
33.7 

1 

h    m     8 
0  1621.91 

s 
+17.301 

-  0  10  28.5 

+197.36 

h    m 
23  40.2 

2 

21  14  42.80 

12.785 

17    4  26.6 

37.99 

22  34.9 

2 

0  23  19.33 

17.485 

+  0  40  55.0 

199.57 

23  43.2 

3 

21  19  52.47 

13.018 

16  48  53.4 

40.55 

22  36.2 

3 

0  30  21.23 

17.674 

1  33    9.8 

131.64 

23  46.4 

4 

21  25    7.54 

13.935 

16  32    0.3 

43  87 

22  37.6 

4 

0  37  27.72 

17.867 

2  26  12.3 

133.54 

23  49.7 

5 

21  30  27.63 

13.435 

16  13  47.8 

47.17 

22  39.1 

5 

0  44  38.88 

18.063 

3  19  58.2 

135.95 

23  53.0 

6 

21  35  52.40 

+13.095 

-15  54  16.1 

+  50.46 

22  40.6 

6 

0  51  54.75 

+18.259 

+  4  14  22.4 

+136.75 

23  56.4 

7 

21  41  21.53 

13.801 

15  33  25.7 

53.73 

22  42.2 

7 

0  59  15.31 

18.454 

5   9  19.2 

137.97 

23  59.9 

8 

21  46  54.75 

13.066 

15  11  17.0 

56.98 

22  43.9 

8 

I    6  40.50 

18.644 

6    4  41.9 

138.89 

9 

21  52  31.83 

14.199 

14  47  50.6 

60.99 

22  45.6 

9 

1  14  10.18 

18.898 

7    0  23.1 

139.49 

0    3.5 

10 

21  58  12.54 

14.969 

14  23    6.6 

63.44 

22  47.5 

10 

1  21  44.13 

19.000 

7  56  14.3 

139.79 

0    7.1 

II 

22    3  56.71 

+14.410 

-13  57    5.4 

+  66.65 

22  49.3 

11 

1  29  22.05 

+19,156 

+  8  52    6.2 

+139.54 

0  10.8 

12 

22    9  44.19 

14.545 

13  29  47.5 

69.83 

22  51.2 

12 

1  37    3.48 

19.293 

9  47  48.5 

138.91 

0  14.5 

13 

22  15  34.85 

14.675 

13    1  13.5 

73.00 

22  53.2 

13 

1  44  47.92 

19.406 

10  43  10.1 

137.81 

0  18.3 

14 

22  21  28.58 

14.809 

12  31  23.8 

76.14 

22  55.2 

14 

1  52  34.75 

19.488 

1 1  37  59.2 

136.20 

0  22.2 

15 

22  27  25.30 

14.995 

12    0  18.8 

79.27 

22  57.2 

15 

2    0  23.07 

19.536 

12  32    3.3 

134.06 

0  26.1 

16 

22  33  24.96 

+15.046 

-11  27  58.9 

+  89.38 

22  59.3 

16 

2    8  12.13 

+19.545 

+  13  25   9.8 

+131.39 

0  30.0 

17 

22  39  27.51 

15.166 

10  54  24.8 

85.46 

23    1.5 

17 

2  16    0.90 

19.511 

14  17    5.6 

128.18 

0  33.8 

18 

22  45  32.94 

15.986 

10  19  36.9 

88.59 

23    3.7 

18 

2  23  48.27 

19.430 

15    7  38.1 

124.45 

0  37.7 

19 

22  51  41.25 

15.406 

9  43  35.8 

91.56 

23    5.9 

19 

2  31  33.13 

19.300 

15  56  35.1 

190.99 

041.5 

20 

22  57  52.46 

15.598 

9    6  22.0 

94.58 

23    8.2 

20 

2  39  14.26 

19.119 

16  43  45.3 

115.55 

0  45.3 

21 

23    4    6.60 

+15.651 

-  8  27  56.2 

+  97.56 

23  10.6 

21 

2  46  50.43 

+18.887 

+  17  28  58.2 

+110.47 

0  49.0 

22 

23  10  23.74 

15.778 

7  48  19.2 

100.52 

23  13.0 

22 

2  54  20.42 

18.604 

18  12    5.0 

105.04 

0  52.5 

23 

23  16  43.94 

15.906 

7    7  31.7 

103.44 

23  15.4 

23 

3    1  43.04 

18.972 

18  52  57.7 

99.31 

0  55.9 

24 

23  23    7.28 

16.039 

6  25  34.5 

106.39 

23  17.9 

24 

3    8  57.10 

17.692 

19  31  30.1 

93.35 

0  59.2 

25 

23  29  33.87 

16.177 

5  42  28.5 

109.17 

23  20.5 

25 

3  16    1.48 

17.466 

20    7  37.3 

87.93 

1    2.4 

26 

23  36    3.83 

+16.390 

-  4  58  14.7 

+111.97 

23  23.1 

26 

3  22  55.14 

+16.999 

+20  41  16.2 

+  81.00 

1    5.4 

27 

23  42  37.28 

16.468 

4  12  54.3 

114.72 

23  25.8 

27 

3  29  37.10 

16.499 

21  12  24.7 

74.70 

1    8.1 

28 

23  49  14.37 

16.693 

3  26  28.7 

117.41 

23  27.5 

28 

3  36    6.43 

15.947 

21  41     1.9 

68.40 

1  10.6 

29 

23  55  55.22 

16.783 

2  38  59.4 

190.03 

23  31.3 

29 

3  42  22.28 

15.368 

22    7    8.0 

69.19 

1  12.9 

30 

0    2  39.99 

16.949 

1  50  28.1 

199.56 

23  34.2 

30 

3  48  23.83 

14.756 

22  30  44.0 

55.90 

1  15.0 

31 

0   9  28.84 

+17.129 

-  1    0  57.1 

+125.01 

23  37.2 

31 

3  54  10.35 

+14.116 

+22  5151.9 

+  49.77 

1  16,8 

32 

0  16  21.91 

+17.301 

-  0  10  28.5 

+127.36 

23  40.2 

32 

35941.16 

+13.447 

+23  10  34.0 

+  43.75 

1  18.4 

Day  of  the  Month. 

2d. 

7th. 

12th. 

#8 
7.5 

17th. 

a 

2.7 
7.2 

22d. 

#6 
6.9 

27th. 

Day  of  the  Month. 

1st. 

6th. 

Uth. 

16th. 

21st. 

26th. 

Semidiameter   .  . 
Hot.  Parallax     .  . 

8.4 

\     3.0 
7.9 

2!5 
6.7 

Sei 
Ho 

uidiameter   .  . 
r.  Parallax    .  . 

6.6 

2.5 
6.6 

^5 
6.7 

£.6 
7.0 

2.8 
7.5 

3.1 

8.2 

The  sign + prefixed  to  the  hourly  change  of  declination  indicates 
tions  are  decreasing.    The  —  sign  indicates  that  north  d  eel  in  at 

that  north  declinations  are  increasing  and  soutb 
ions  are  decreasing  and  south  declinations  inert 

ideclina- 
ttsing. 
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GREENWICH  MEA2T  TIME. 

MAT. 

JOKE. 

1 

1 

Apparent 

Eight 
Asoenalon. 

Var.of 

B>A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Deal. 
fori 

Hoar. 

Meridian 
Passage. 

i 

1 

Apparent 

ltifiiit 
Ascension. 

Var.of 

a  a. 

fori 
Honr. 

Apparent 
Declination. 

Var.of 
Decl+ 
fori 
Honr. 

Meridian1 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     b 
3  54  10.35 

B 

+14.118 

Q        I        It 

+22  51  51.9 

+49.77 

h    m 
1  16.8 

1 

h    m     s 
4  24  33.70 

s 
-5.909 

+18  49    3^8 

a     I     h   ni 
-48.59 1  23  39.0 

2 

35941.16 

13.447 

23  10  34.0 

43.75 

1  18.4 

2 

4  22  31.57 

4.954 

18  30  10.4 

45.77  j  23  33.1 

3 

4    4  55.58 

19.751 

23  26  52.8 

37.84 

1  19.7 

3 

4  20  36.58 

4.615 

18  12  30.8 

49.45  '  23  27.4 

4 

4    9  53.01 

19.031 

23  40  51.5 

39.07 

120.7 

4 

4  18  50.64 

4.901 

17  56  16.4 

38.68    23  21.9 

5 

4  14  32.89 

11.988 

23  52  33.3 

96.44 

121.4 

5 

4  17  15.48 

3.719 

17  41  37.2 

34.53  |  23  16.6 

6 

4  18  54.65 

+10.589 

+24    2    1.8 

+90.95 

1  21.8 

6 

4  15  52.65 

-3.177 

+  172841.4 

-30.07  1  23  1 1.6 

7 

4  22  57.78 

9.735 

24    9  20.2 

15.61 

1  21.8 

7 

4  14  43.46 

9.583 

17  17  35.7 

95  36123    6.7 

8 

4  26  41.80 

8.930 

24  14  32.1 

10.40 

1  21.6 

8 

4  13  49.02 

1.947 

17    8  25.5 

90.47    23    2.1  | 

9 

4  30   6.27 

8.106 

24  17  40.6 

5.33 

1  21.1 

9 

4  13  10.28 

1.976 

17    I  14.1 

15.46   22  57.8 

10 

4  33  10.77 

7.986 

24  18  49.2 

+  0.41 

120.2 

10 

4  12  47.98 

-0.578 

16  56    3.6 

10.40 

22  53.8 

11 

4  35  54.93 

+  6.419 

+24  18    1.1 

-4.39 

1  19.0 

11 

4  1242.70 

+  0.141 

+16  52  54.6 

-5.35 

22  50.0 

12 

4  38  18.47 

5.548 

24  15  19.5 

9.05 

1  17.4 

12 

4  12  54.87 

0.875 

16  51  46.2 

-0.36 

22  46.6 

13 

4  40  21.14 

4.674 

24  10  47.6 

13.58 

1  15.5 

13 

4  13  24.80 

1.690 

16  52  36.4 

+  4.59 

22  4X4 

14 

4  42   2.79 

3.797 

24    4  28.6 

17.98 

1  13.2 

14 

4  14  12.68 

9.371 

16  55  22.2 

9.97 

22  40,6 1 

15 

4  43  23.39 

9.990 

23  56  25.8 

99.93 

1  10.6 

15 

4  15  18.62 

3.195 

16  59  59.9 

13.84    22  38.0 

16 

4  44  22.97 

+  9.048 

+23  46  42.7 

-96.33 

1    7.6 

16 

4  16  42.67 

+  3.879 

+17    6  24.7 

+18.19    22  35.3 ' 

17 

4  45    1.76 

1.188 

23  35  23.1 

30.97 

1    4.3 

17 

4  18  24.81 

4.639 

17  14  31.2 

99.31  |  22  33.8 

18 

4  45  20.10 

+  0.344 

23  22  31.1 

34.03 

1    0.7 

18 

4  20  24.99 

5.389 

17  24  13.8 

96.18  ]  22  32.2 

19 

4  45  18.47 

-  0.475 

23    8  11.1 

37.59 

0  56.9 

19 

4  22  43.13 

6.199 

17  35  26.0 

99.79    22  30.6 

20 

4  44  57.60 

1.958 

22  52  28.4 

40.91 

0  52.4 

20 

4  25  19.15 

6.879 

17  48    1.4 

33.11  |22  29.T 

21 

4  44  18.42 

-9.000 

+22  35  29.4 

-43.96 

0  47.8 

21 

4  28  12.96 

+  7.619 

+18    1  52.8 

+38.13  !  as  3»,0 

22 

4  43  22.02 

9.691 

22  17  20.6 

46.71 

0  43.0 

22 

4  31  24.48 

8.348 

18  16  53.1 

38.84  '  22  2&5  ' 

23 

4  42   9.72 

3.393 

21  58    9.9 

49.19 

0  37.8 

23 

4  34  53.64 

9.089 

18  32  54.6 

41.93    22  2*,  3 

24 

4  40  43.08 

3.885 

21  38    6.3 

51.19 

0  32.4 

24 

4  38  40.37 

9.819 

18  49  49.6 

43.99  •  22  28.4] 

25 

4  39    3.85 

4.371 

21  17  19.8 

59.68 

0  26.9 

25 

4  42  44.62 

10.549 

19    7  30.0 

45.09    28  28.8  J 

26 

4  37  13.95 

-4.773 

+20  56    1.4 

-53.76 

021.1 

26 

4  47    6.36 

+11.970 

+19  25  47.6 

+46.40    22  29.5 

27 

4  35  IJS.47 

5.085 

20  34  23.4 

54.39 

0  15.2 

27 

4  51  45.57 

11.998 

19  44  33.9 

47.40 '22  30.5. 

28 

4  33  10.60 

5.304 

20  12  38.3 

54.33 

0    9.2 

28 

4  56  42.24 

19.795 

20    3  39.7 

48.09;  22  3l.fi 

29 

4  31    1.65 

5.495 

19  51    0.0 

53.77 

5  0      8.2 

}23    57.  1 

29 

5    1  56.36 

13.459 

.  20  22  55.9 

48.96    22  33.4 

30 

4  28  50.97 

5.448 

19  29  42.0 

59.63 

23  51.0 

30 

5    7  27.93 

14.178;     20  42  13.0 

48.09 '  22  35.3 

31 

4  26  40.89 

-5.375 

+19    8  58.6 

-50.89 

23  45  0 

31 

5  13  16.91 

+14.903|+2I      120.8 

+47.49  assrjj 

32 

4  24  33.70 

-5.909 

+18  49    3.8 

-48.59 

23  39.0 

32 

5  19  23.25 

+15.694    +21  20    9.0 

+46.45    22  39,8 

1 

Day  of  the  Month. 

1st. 

6th. 

// 

4.0 
10.5 

Uth. 

ii 

4.8 
11.9 

16tt 
5J 

m 

i.  21st.  2 

«th. 

31st 

Day  of  the  Month. 

5th 

10th. 

15th. 

10th. 

95 

kfc 

fa 

i.:1, 

1* 

9,1 

Semidiameter   .  . 
Hor.  Parallax    .  . 

3.5 
9.2 

5.6 
>  14.9  1 

5.8 

6.1 
16.1 

Sei 
Ho 

nidiameter    .  . 
r.  Parallax    .  . 

15.€ 

5*4 
14.4 

4.9 
13.0 

4.4 
11.6 

1( 

Nom— The  algn  +  Indicates  north  declination!: 

tho  tign  —  indicates  sonth  declination  a, 
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GEEENWICH  MEAN  TIME. 

JOLT. 

AUGUST. 

4 

1 

o 
Q 

Apparent 
Ascension. 

Var.of 
LA. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 

Honr. 

Msridian 
Passage. 

4 

a 

1 

O 

Apparent 

Hight 
Ascension. 

Var.of 
B.A. 
fori 

Honr. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 

Honr. 

Msridiau 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     s 
5  13  16.91 

8 

+14.003 

0     /      11 
+-21    1  20.8 

11 
+47.49 

h    m 
22  37.3 

, 

h    m    s 
9  29    8.48 

8 

+18.749 

+16  38  40.2 

-96.16 

h    m 
0  49.1 

2 

5  19  23.25 

15.694 

21  20   9.0 

46.45 

22  39.8 

2 

9  36  33.41 

18.337 

15  59  45.7 

98.33 

0  52.6 

3 

5  25  46.86 

16.340 

21  38  26.9 

44.95 

22  42.5 

3 

9  43  48.70 

17.930 

15  20    2.4 

100.93 

0  55.9 

4 

3  32  27.56 

17.040 

21  56    3.0 

49.97 

22  45.5 

4 

9  50  54.54 

17.549 

14  39  36.6 

101.87 

0  59.0 

5 

5  39  25.15 

17.746 

22  12  45.8 

40.51 

22  48.8 

5 

9  57  51.14 

17.169 

13  58  34.3 

103.97 

1    2.0 

6 

5  46  39.26 

+18.497 

+22  28  23.4 

+37.54 

22  52.4 

6 

10    4  38.72 

+16.798 

+13  17    1.3 

-104.44 

1    4.9 

7 

5  54    9.46 

10.086 

22  42  43.7 

34.06 

22  56.2 

7 

10  11  17.53 

16.438 

12  35   2.6 

105.41 

1    7.6 

i  8 

6    1  55.16 

10.717 

22  55  34.5 

30.08 

23    0.2 

8 

10  17  47.81 

16.087 

11  52  43.0 

108.19 

1  10.1 

9 

6    9  55.61 

90.314 

23    6  44.0 

95.60 

23    4.6 

9 

10  24    9.80 

15.746 

11  10    7.0 

106.78 

1  12.5 

10 

6  Id    9.89 

90.868 

23  16    0.0 

90.65 

23    9.1 

10 

10  30  23.72 

15.415 

10  27  19.0 

107.90 

1  14.8 

!N 

6  26  36.91 

+91.374 

+-23  23  11.7 

+15.95 

23  13.8 

11 

10  36  29.82 

+16.094 

+  9  44  22.7 

-107.46 

1  17.0 

12 

6  35  15.42 

91.884 

23  28    8.7 

9.44 

23  18.7 

12 

10  42  28.34 

14.789 

9    122.0 

107.67 

1  19.0 

13 

6  44    3.97 

99.911 

23  30  42.0 

+  3.98 

23  23.7 

13 

10  48  19.44 

14.478 

8  18  20.7 

107.53 

120.9 

14 

6  53    0.99 

99.596 

23  30  43.8 

-3.17 

23  28.8 

14 

10  54    3.33 

14.188 

7  35  21.7 

107.36 

1  22.7 

15 

1 

7    2    4.77 

99.773 

23  28    8.1 

9.83 

23  34.0 

15 

10  59  40.21 

13.899 

6  52  28.3 

107.06 

124.4 

1 
16 

7  11  13.54 

+99.944 

+23  22  50.7 

-16.63 

23  39.3 

16 

11    5  10.21 

+13  609 

+  69  43.7 

-106.63 

126.0 

17 

7  20  25.50 

93.040 

23  14  49.4 

93.48 

23  44.6 

17 

11  10  33.48 

13.331 

5  27  10.8 

106.09 

1  27.4 

18 

7  29  38.85 

93.060 

23    4    4.1 

30.99 

23  49.9 

18 

11  1550.13 

13.057 

4  44  52.3 

105.49 

128.7 

19 

7  38  51.83 

93.009 

22  50  36.3 

37.00 

23  55.2 

19 

1121    0.25 

19.787 

4    2  51.3 

104.64 

129.9 

20 

7  48    2.80 

99.893 

22  34  29.4 

43.53 

20 

11  26    3.91 

19.519 

3  21  10.5 

103.74 

1  31.0 

21 

7  57  10.23 

+99.716 

+22  15  48.5 

-49.89 

0    0.4 

21 

1131    1.17 

+19.953 

+  2  39  52.5 

-109.74 

1  32.0 

22 

8   6  12.76 

99.486 

21  54  40.1 

55.89 

0    5.5 

22 

11  35  52.05 

11.987 

1  59    0.1 

101.61 

1  32.9 

23 

8  15    9.19 

99.910 

21  31  11.6 

61.50 

0  10.5 

23 

1 1  40  36.55 

11.791 

1  18  36.0 

100.37 

1  33.7 

24 

8  23  58.51 

91.895 

21    5  31.0 

66.89 

0  15.4 

24 

11  45  14.62 

11.459 

+  0  38  43.1 

99.09 

1  34.4 

25 

i 

8  32  39.88 

91.548 

20  37  47.2 

71.77 

0  20.2 

25 

11  49  46.21 

11.180 

-  0    0  35.8 

97.54 

1  35.0 

26 

8  41  12.62 

+91.177 

+20    8    9.3 

-76.34 

0  24.8 

26 

11  54  11.22 

+10.903 

-0  39  17.7 

-95.94 

1  35.5 

27 

8  49  36.22 

90*788 

19  36  46.0 

80.53 

0  29.2 

27 

1 1  58  29.51 

10.690 

1  17  19.7 

94.91 

1  35.8 

28 

8  57  50.33 

90.386 

19    3  46.8 

84.35 

0  33.5 

28 

12    2  40.92 

10.330 

1  54  38.5 

99.34 

1  36.1 

29 

9    5  54.70 

19.977 

18  29  20.3 

87.80 

0  37.6 

29 

12    6  45.26 

10.030 

2  31  10.7 

90.39 

1  36.2 

30 

9  13  49.19 

19.564 

17  53  35.0 

00.91 

041,6 

30 

12  10  42.27 

9.718 

3   6  52.9 

88.16 

136.2 

31 

9  21  33.78 

+19.159 

+  17  16  39.1 

-93.69 

0  45.4 

31 

12  14  31.64 

+  9.393 

-  341  41.2 

-85.84 

1  36.1 

,32 

9  29    8.48 

+18.749 

+  16  38  40.2 

-96.16 

0  49.1 

0 

32 

12  18  13.03 

+  9.053 

-  4  15  31.6 

-83.34 

1  35.8 

D 

ay  of  the  Month. 

5th 

10th. 

15th.  \ 

10th. 

25th. 

80th. 

Day  of  the  Month. 

4th. 

9th. 

14th. 

19th. 

24th. 

a»th. 

Sfemidiameter    .  . 
|  Hor.  Parallax    .  . 

// 
3.1 

85 

#8 
7.5 

ft 
7.0 

it 

2.5 
6.7 

ft 
6.6 

ft 
6.6 

Semidiameter   .  . 
Hor.  Parallax    .  . 

ft 
6.8 

2.6 
7.0 

£.7 
7.3 

ft 
7.7 

i'A 
8.1 

3.3 

8.7 

The  «ign  4.  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  sonth  declina- 
tions are  decreasing.   The  sign  —  indicates  that  north  deolinations  are  decreasing  and  sonth  declinations  increasing. 
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MERCURY,   1890. 


GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER. 

I1 

4 

% 

* 

Apparent 

Right 
Asoension. 

Var.of 
R.  A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hour. 

Meridiau 
Passage. 

4 

a 
© 

«M 

o 

& 

Apparent 

Right 
Asoension. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Deel. 
fori 
Hoar. 

MeridisBi 

PSBMCa. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

i 

h    m     a 
12  18  13.03 

8 

+9.053 

O        i         II 

-4  15  31.6 

-  83.34 

h    m 
1  35.8 

h    m     s 
12  14  16.74 

s 
-8.440 

-3  3423.2 

+108.51 

h    m 
23  96.6 

2 

12  21  46.07 

8.696 

4  48  19.8 

80.65 

1  35.4 

2 

12  11     3.43 

7.630 

2  51  37.3 

104.88 

2319.8 

3 

12  25  10.29 

8.319 

5  20    1.0 

77.75 

1  34.9 

3 

12    8  12.25 

6.599 

2  10  48.4 

96.78 

2313.5 

4 

12  28  25.19 

7.919 

5  50  30.2 

74.63 

1  34.2 

4 

12    5  48.20 

5.375 

1  32  53.7 

90.49 

23   7.7 

5 

12  31  30.17 

7.493 

6  1941.8 

71.98 

1  33.3 

5 

12    3  55.47 

3.998 

0  58  43.8 

80.19 

23  2.4 

6 

12  34  24.61 

+7.038 

-6  47  29.7 

-67.66 

1  32.2 

6 

12    2  37.18 

-  9.519 

-0  29    0.2 

+  68.30 

22  57.8 

7 

12  37    7.77 

6.658 

7  13  47.1 

63.75 

I  31.0 

7 

12    1  55.43 

-0.960 

-0    4  14.5 

55.36 

22  53.7 

8 

12  39  38.86 

6.039 

7  38  26.8 

59.59 

1  29.6 

8 

12    1  51.29 

+  0.615 

+0  15  11.6 

41.74 

22  50.3! 

9 

12  41  57.03 

5.475 

8    1  21.0 

54.94 

1  27.9 

9 

12    2  24.82 

9.174 

0  29    6.6 

97.83 

22  47.6 

10 

12  44    1.32 

4.876 

8  22  20.7 

49.96 

126.0 

10 

12    3  35.27 

3.685 

0  37  28.0 

13.96 

22  45.4 

II 

12  45  50.73 

+4.333 

-8  41  16.4 

-  44.60 

1  23.9 

11 

12    521.13 

+  5.199 

+0  40  20.6 

+    0.49 

22  43.7 

12 

12  47  24.15 

3.544 

8  57  57.8 

38.76 

1  21.5 

12 

12    7  40.37 

6.464 

0  37  56.0 

-  19.49 

22  42.6 

13 

12  48  40.47 

9.806 

9  12  13.2 

39.44 

1  18.8 

13 

12  10  30.54 

7.696 

0  30  30.5 

94.56 

22  41.9 

14 

12  49  38.46 

9.016 

9  23  50.8 

95.60 

1  15.8 

14 

12  13  48.95 

8.816 

0  18  24.2 

35.81 

2241.7 

15 

12  50  16.96 

1.180 

9  32  37.5 

18.19 

1  12.5 

15 

12  17  32.78 

9.817 

+0    1  59.5 

46.08 

22  41.8 

16 

12  50  34.75 

+0.994 

-9  38  19.3 

-  10.90 

1    8.8 

16 

12  21  39.22 

+10.701 

-0  18  19.5 

-  55.34 

22  42.3 

17 

12  50  30.72 

-0.637 

9  40  42.1 

-    1.60 

1    4.8 

17 

12  26    5.53 

11.473 

0  42    8.5 

63.58 

22  43.1 

18 

12  50    3.83 

1.608 

9  39  31.5 

+    7.58 

1    0.4 

18 

12  30  49.11 

19.141 

1    9    3.4 

70.83 

22  44.1 

19 

12  49  13.28 

9.609 

9  34  33.7 

17.33 

0  55.7 

19 

12  35  47.55 

19.715 

1  38  40.8 

77.13 

22  45.3 

20 

12  47  58.48 

3.696 

9  25  35.6 

97.59 

0  50.5 

20 

12  40  58.67 

13.901 

2  10  38.3 

89.59 

22  46.7 

21 

12  46  19.26 

-4.641 

-9  12  26.1 

+  38.95 

0  44.9 

21 

12  46  20.53 

+13.610 

-2  44  35.4 

-  87.09 

22  48.3 

22 

12  44  15.90 

5.633 

8  54  57.7 

49.15 

0  38.9 

22 

12  51  51.42 

13.953 

3  20  12.7 

90.89 

22  50.0 

23 

12  41  49.29 

6.574 

8  33    6.5 

60.10 

0  32.5 

23 

12  57  29.82 

14.938 

3  57  12.6 

93.99 

22  51.8 

24 

12  39    1.02 

7.433 

8    6  54.8 

70.81 

0  25.8 

24 

13    3  14.45 

14.474 

4  35  19.3 

96.47 

22  53.7 

25 

12  35  53.44 

8.176 

7  36  32.2 

80.95 

0  18.8 

25 

13    9    4.23 

14.G68 

5  14  18.5 

98.38 

22  55.7 

26 

12  32  29.79 

-8.767 

-7    2  16.9 

+  90.13 

0  11.5 

26 

13  14  58.24 

+14.898 

-5  53  57.6 

-99.80 

22  57.7 

27 

12  28  54.11 

9.179 

6  24  36.7 

97.96 

J   0      4.0 
(23    36.4 

27 

13  20  55.72 

14.959 

6  34    5.2 

100.77 

22  59.7 

28 

12  25  11.27 

9.360 

5  44    8.9 

104.03 

23  48.7 

28 

13  26  56.05 

15.066 

7  14  31.3 

101.34 

23    1.8 

29 

12  21  26.76 

9.307 

5    1  40.1 

107.98 

23  41.1 

29 

13  32  58.73 

15.154 

7  55    6.9 

101  58 

23   3.9 

30 

12  17  46.54 

9.001 

4  18    5.0 

109.53 

23  33.7 

30 

13  39    3.34 

15.998 

8  35  44.5 

101.51 

23   6.1 

31 

12  14  16.74 

-8.440 

-3  34  23.2 

+108.51 

23  26.6 

31 

13  45    9.56 

+15.989 

-9  16  17.0 

-101.16 

23   8.3) 

32 

12  11    3.43 

-7.630 

-2  51  37.3 

+104.88 

23  19.8 

32 

13  51  17.15 

+15.349 

-9  56  38.4 

-100.58 

23  10.5' 

Day  of  the  Mont 

Semidiameter 
Uor.  Parallax 

h. 

Sd. 

8th. 

ISth. 

18th. 

23d. 

28th. 

Day  of  the  Month. 

Sd. 

8th. 

ISth. 

18th. 

lid. 

2.8 
7.5 

29to. 

2.6 

6.9 

9.3 

10.1 

4.2 
11.1 

4:e 

12.2 

5:0 

13.2 

5.1 
13.5 

Semidiameter    .  . 
Hor.  Parallax    .  . 

4"8 
12.8 

4!2 
11.2 

9.6 

11 

3.2 
8.4 

m 

>m— Thi 

Jilgn  +  indicates  dot Lh  ikv.liiotinrin:   the  slzn  —  indicate  *0 

_      | 
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GREENWICH  MEAK  TIME. 

NOVEMBER, 

DECEMBER. 

a        Apparent 
S             Bight 
o       Ascension. 

Var.of 
R.A. 
for  1 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

§ 

«M 

o 

i 

Apparent 

Bight 
Ascension. 

Var.of 
K.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

$           Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

b     m     b 
1     13  51   17.15 

8 

+15.342 

O           1           II 

-  9  56  38.4 

-100.58 

h    m 
23  10.5 

h    m     s 
17    3  49.33 

A 

+16.912 

-24  3056.9 

-83.91 

h    m 
0  22.7 

2     13  57  25.93 

15.388 

10  36  43.4 

99.79 ,  23  12.7 

2 

17  10  35.83 

16.962 

24  43  51.9 

30.67 

0  25.5 

3    14     3  35.75 

15.430 

11  16  26.9 

98.81    23  15.0 

3 

17  17  23.48 

17.008 

24  55  98.5 

27.37 

0  28.4  1 

4     14     9  46.53 

15.468 

1 1  55  44.7 

97.6623  17.2 

4 

17  24  12.14 

17.047 

25    5  45.2 

24.02 

0  31.3 

5     14  I5  5:*.20 

15.504 

12  34  33.3 

96.37   23  19.5 

1 

5 

17  31    1.66 

17.079 

25  14  40.7 

20.60 

0  34.2 

6     14  22  10.73  ' +15.540 

-13  12  49.3 

1 
-94.94   23  21.8 

6 

17  37  51.86 

+17.103 

-25  22  13.5 

-17.13 

0  37.1 

7     14  38  94.12,    15.576 

13  50  29.6 

93.40   23  24.1 

7 

17  44  42.51 

17.117 

25  28  22.6 

13.62 

0  40.0  , 

8    14  34  38.39 

15.613 

14  27  31.4 

91.74   23  26.4 

8 

17  51  33.37 

17.120 

25  33    6.6 

10.05 

0  42.9 

9     14  40  53.57 

15.652 

15    3  52.3 

89.98   23  28.7 

9 

17  58  24.18 

17.112 

25  36  24.4 

6.42 

0  45.8  ! 

10     14  47    9.68 

15.691 

15  39  29.9 

88.13   23  31.1 

1 

10 

18    5  14.61 

17.089 

25  38  14.7 

-2.76 

0  48.7 

II     14  53  26.77 

+15.733 

-16  14  22.2 

1     . 
-66.20 '  23  33.4 

11 

18  12    4.31 

+17.050 

-25  38  36.6 

+  0.94 

0  51.6 

13     14  59  44.89 

15.778 

16  48  27.1 

84  19   23  35.8 

12 

18  18  52.86 

16.993 

25  37  29.6 

4.66 

0  54.4 

13     15   6    4.11 

15.825 

17  21  42.9 

82.11  1  23  38.2 

13 

18  25  39.81 

16.916 

25  34  52.7 

8.42 

0  57.3 

14     15  12  24.49 

15.874 

17  54    7.7 

79.95   23  40.6 

14 

18  32  24.63 

16.816 

25  30  45.5 

12.18 

1    0.1 

15     15  18  46.07 

15.925 

18  25  39.9 

77.72 

23  43.1 

15 

18  39    6.75 

16.690 

25  25    7.8 

15.95 

1    2.8 

16    15  25   8.92 

+15.979 

-18  56  17.9 

-75.43 

23  45.6 

16 

18  45  45.51 

+16.535 

-25  17  59.7 

+19.71 

1    5.5 

17     15  31  33.10  '    16.036 

19  26    0.3 

73.08,23  48.1 

17 

18  52  20.18 

16.348 

25    9  21.6 

23.45 

1    8.2 

18     15  37  58.65,    16.094 

19  54  45.4 

70.67  1  23  50.6 

18 

18  58  49.90 

16.123      24  59  14.3 

27.15 

1  10.8 

19     15  44  25  65      16.155 

20  22  31.9 

68.19 

23  53.1 

19 

19    5  13.73 

15.856  1     24  47  39.1 

30.78 

1  13.2 

20     15  50  54.11       16.918 

20  49  18.2 

65.65 

23  55.6 

20 

19  1 1  30.61 

15.542 1     24  34  37.9 

34.31 

1  15.5 

21     15  57  24.09  [+16.281 

-21  15    2.9 

-63.06 

23  58.2 

21 

19  17  39.33 

+15.175!  -24  20  13.2 

+37.72 

1  17.7 

22    16   3  55.60      16.345 

21  39  44.7 

60.41 

22 

19  23  38.51 

14.746 

24    4  28.3 

40.98 

1  19.8 

23    16  10  28.68!    16.412 

22    3  22.2 

57.70 

0    0.8 

23 

19  29  26.60 

14.249 

23  47  27.4 

44.05 

1  21.6 

24     16  17    3.35      16.478 

22  25  53.9 

54.93 

0    3.5 

24 

19  35    1.87 

13.676 

23  29  15.8 

46.87 

1  23.3 

25    16  23  39.60      16.544 

22  47  18.5 

52.11 

0    6.2 

25 

19  40  22.38 

13.018 

23    9  59.8 

49.40 

1  24  7 

98    16  30  17.44    +16.610 

-23    7  34.5 

-49.22 

0    89 

26 

19  45  25.95 

+12.263 

-22  49  47.2 

+51.58 

125.8 

27    16  36  56.85      16.675 

23  26  40.5 

46.28 

0  11.6 

27 

19  50  10.13 

11.400 

22  28  47.2 

53.35 

1  26.5 

28    16  43  37.79      16.738 

23  44  35.2 

43.27 

0  14.3 

28 

19  54  32.22 

10.420 

22    7  10.3 

54.64 

1  26.9 

29    16  50  20.23,     16.798 

24    1  17.1 

40.21 

0  17.1 

29 

19  58  29.29 

9.314 

21  45    9.0 

65.37 

1  26.9 

30    16  57.  4.10      16.857 

24  16  44.8 

37.09 

0  19.9 

30 

20    1  58.20 

8.071  J     21  22  57.4 

55.48 

1  26.4 

31     17    3  49.33    +16.912 

-24  30  56.9 

-33.91 

0227 

31 

20    4  55.55 

+  6.684  1  -21    0  51.1 

+54.90 

1  25.4 

32    17  10  35.83    +16.962 

-24  43  51.9 

-30.67 

0  25.5 

32 

20    7  17.87 

+  5.151  ,  -20  39    7.7 

+53.58 

1  23.8 

Day  of  the  Month. 

2d. 

7tb. 

12th. 

17th. 

22d. 

27th. 

Day  of  the  Month. 

2d. 

7th. 

12th. 

17tl 

i.  22d.  1 

7th. 

32d. 

3.8 
10.0 

Semidiameter  .  .  . 
Hor.  Parallax    .  .  . 

2.5 
6.6 

// 

2.4 
6.3 

2W3 
6.2 

#3 
6.1 

2.3 
6.1 

ft 
6.2 

Semidiameter  .  . 
Hor.  Parallax    .  . 

63 

6.5 

2.6 
6.8 

2!: 

7\ 

t    3.0 
I    7.8 

#3 

b.7 

The  sign  +  prefixed  to  the  hourly  ohange  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

'J 

JAKUAET. 

FEBRUARY. 

3 

g 

© 

1 

Apparent 
Aaoenaion. 

Tar.  of 
K.A. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hoar. 

Meridian 
Passage. 

3 

1 

o 

Apparent 

Right 
Aaoenaion. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
DeeL 
fori 

Hoar. 

Merldtea 

Puage. 

JVbon. 

Noon. 

Noon. 

Noon. 

Noon. 

i 
Noon. 

Noon. 

Noon, 

1 

b    m     a 
17  58    8.10 

% 
+13.085 

O        1        II 

-23  24  21.8 

-0.78 

h    m 
23  15.3 

, 

h    m     a 
20  44  58.49 

8 

+19.891 

O         /         II 

-19  10   8.0 

+45.55 

h  m 
23  59.6 

2 

18    3  36.88 

13.703 

23  26  42.8 

4.97 

23  16.9 

2 

20  50    7.27 

19.841 

18  51  38.3 

40.99 

3 

18    9    5.82 

13.708 

23  28  20.4        3.10 

23  18.4 

3 

20  55  14.84 

19.790 

18  32  36.1 

48  sn 

0  0.8 

4 

18  14  34.86 

13.711 

23  29  14.5 

-  1.35 

23  20.0 

4 

21    021.19 

19.739 

18  13   2.0 

49.58 

0  2.0 

6 

18  20    3.93 

13.719 

23  29  24.9 

+  0.47 

23  21.5 

5 

21    5  26.31 

19.088 

17  52  56.6 

50.07 

0  3.1 

6 

18  25  32.99 

+13.710 

-23  28  51.8 

+  9.98 

23  23.0 

6 

21  10  30.20 

+19.037 

-17  32  20.7 

+59.19 

0  4.2 

7 

18  31     1.97 

13.705 

23  27  35.1 

4.10 

23  24.5 

7 

21  15  32.87 

19.580 

17  11  15.1 

53.35 

0  5.3 

8 

18  36  30.81 

13.008 

23  25  34.8 

5.99 

23  26.1 

8 

21  20  34.31 

19.535 

16  49  40.4 

54.54 

0  6.4 

9 

18  41  59.44 

13.088 

23  22  51.0 

7.73 

23  27.6 

9 

2125  34.54 

19.484 

16  27  37.4 

55.71 

0  7.5 

10 

18  47  27.82 

13.870 

23  19  23.7 

9.54 

23  28.1 

10 

21  30  33.55 

19.434 

16    5   6.8 

50.84 

0   8.5 

,, 

18  52  55.88 

+13.089 

-23  15  13.1 

+11.34 

23  30.6 

11 

21  35  31.37 

+19.384 

-15  42    9.4 

+57.95 

0   9.5 

|I2 

18  58  23.56 

13.045 

23  10  19.4 

13.13 

23  32.1 

12 

21  40  28.00 

19.335 

15  18  45.8 

59.09 

0  10.5 

'13 

19    3  50.80 

13.090 

23    4  42.7 

14.99 

23  33.6 

13 

21  45  23.45 

19.980 

14  54  56.9 

00.06 

0  11.4 

14 

19    9  17.55 

13.004 

22  58  23.3 

10.70 

23  35.1 

14 

21  50  17.73 

19.937 

14  30  43.4 

01.07 

0  12.4 

!  ,5 

19  14  43.75 

13.580 

•22  51  21.5 

18.40 

23  36.6 

15 

21  55  10.85 

19.190 

14    6    6.1 

09.05 

0  13.3 

■ie 

19  20    9.35 

+13.554 

-22  43  37.5 

+90.91 

23  38.1 

16 

22   0    2.84 

+19.143 

-13  41    5.7 

+09.99 

0  14.3 

17 

19  25  34.29 

13.585 

22  35  11.7 

91.94 

23  39.6 

17 

22   4  53.71 

19.097 

13  15  43.1 

03.90 

0  15.2 

18 

19  30  58.51 

13.494 

22  26    4.4 

93.00 

23  41.1 

18 

22    9  43.49 

19.059 

12  49  59.0 

04.78 

0  16.1 

19 

19  36  21.97 

13.401 

22  16  16.0 

95.37 

23  42.5 

19 

22  14  32.19 

19.008 

1223  54.1 

05.03 

0  17.0 

20 

19  41  44.62 

13.490 

22    5  47.0 

97.05 

23  43.9 

20 

22  19  19.84 

11.904 

1 1  57  29.3 

06.44 

0  17.9 

21 

19  47    6.40 

+  13.380 

-21  54  37.8 

+98.79 

23  45.3 

21 

22  24    6.45 

+11.991 

-11  30  45.3 

+07.99 

0  18.7 

22 

19  52  27.28 

13.351 

21  42  48.8 

30.37 

23  46.7 

22 

22  28  52.06 

11.880 

11    3  42.9 

07.97 

0  19.5 

23 

19  57  47.23 

13.311 

21  30  20.4 

39.00 

23  48.1 

23    22  33  36.68 

11.840 

10  36  22.9 

08.09 

0  20.3 

,24 

20    3    6.18 

13.909 

21  17  13.2 

33.01 

23  49.5 

24  |  22  38  20.36 

11.801 

10    8  46.0 

00.38 

021.1 

25 

20    8  24.10 

13.995 

21    3  27.7 

35.19 

23  50.8 

25  1  22  43    3.13 

11.703 

9  40  53.1 

70.03 

0  21.9 

i 
26 

20  13  40.97 

-113.181 

-20  49    4.4 

+30.75 

23  52.1 

26    22  47  45.00 

+11.797 

-  9  12  44.9 

+70.05 

0  22.7 

27 

20  18  56.76 

13.135 

20  34    4.1 

38.98 

23  53.4 

27 

22  52  26.02 

11.099 

8  44  22.2 

71.94 

0  23.4 

28 

20  24  11.42 

13.088 

20  18  27.4 

39.78 

23  54.7 

28 

22  57   6.21 

11.058 

8  15  45.7 

71.80 

0  24.1 

29 

20  29  24.95 

13.040 

20    2  14.8 

41.90 

23  55.9 

29 

23    1  45.61 

11.090 

7  46  56.2 

79.33 

0  24.8 

30 

j 

20  34  37.31 

19.991 

19  45  26.9 

49.79 

23  57.2 

30 

23    6  24.27 

11.590 

7  17  54.5 

72.8* 

0  25.5 

31 

20  39  48.50 

+19.941 

-19  28    4.4 

+44.15 

23  58.4 

31 

23  11    2.22  ;+U.507 

-  6  48  41.3 

+73.98 

0  26.2 

32 

20  44  58.49 

+19.891 

-19  10    8.0 

+45.55 

23  59.6 

32    23  15  39.50  i +11.540 

1                      1 

-  6  19  17.3 

+73.71 

0  26.9 

Day  of  the  Moo  th. 

1st. 

0th. 

Uth. 

a 
5.1 
5.3 

lOtt 

// 
5.1 
5.! 

1 
».  21st  *J 

SOth. 

Slat. 

Bay  of  the  Month. 

5th. 

10th. 

15th. 

90th. 

llth. 

Semidiameter  .  . 
Hor.Parallax    ,  -t 

5!l 
5.3 

5."l 
53 

5.0 
J    5.2 

// 
5.0 
5.2 

5.0 
5.2 

Semidiameter 

Hor.  Parallax ...... 

.   £o 

.     52 

£o 

5.2 

£o 

5.2 

ii 

5.0 
5.2 

5* 

Bftlji    TTi* alga  +  indicates  north  deoliantiouB :  the  afgn  —  mdJoataa south  declination*. 

VENUS,   1890. 


225 


GREENWICH  MEAN  TIME. 

IfABCH. 

APRIL. 

4 

1 

MBST 

Ascension. 

Var.  of 
B.  A. 
fori 
Hoar. 

Appurbut 
DeoUnation. 

Var.  of 
Dec!. 
fori 

Hoar. 

Meridian 
Passage. 

1 

1 

Apparent 

Sight 
Ascension. 

Tar.  of 

K-A. 

fori 
Hoar. 

Apparent 
Declination. 

Tar.  of 
Duel. 
fori 

Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

1 

h    m     b 
23    1  45.61 

8 

+11.696 

O        1        II 

-7  46  56.2 

+79.33 

h    m 
0  24.8 

1 

h    m    s 
1  23  20.48 

8 

+11.485 

+7  46  58'.9 

n 
+73.40 

h    m 
0  44.2 

2 

23   6  24.27 

11.596 

7  17  54.5 

79.89 

0  25.5 

2 

1  27  56.39 

11.506 

8  16  15.1 

79.94 

0  44.9 

3 

23  1 1    2.22 

11.567 

6  48  41.3 

73.98 

0  26.2 

3 

1  32  32.86 

11.539 

8  45  19.9 

79.45 

0  45.5 

4 

23  15  39.50 

11.540 

6  19  17.3 

73.71 

0  26.9 

4 

137    9.93 

11.558 

9  14  12.6 

71.93 

0  46.2 

5 

23  20  16.18 

11.515 

5  49  43.3 

74.11 

0  27.6 

5 

141  47.64 

11.585 

9  42  52.5 

71.38 

0  46.9 

6 

23  24  52.21 

+11.491 

-5  20    0.1 

+74.48 

0  28.2 

6 

1  46  26.02 

+11.614 

+10  11  18.9 

+70.81 

0  47.6 

7 

23  29  27.72 

11.469 

4  50    8.3 

74.89 

0  28.8 

7 

151    5.12 

11.644 

10  39  31.0 

70.90 

0  48.3 

8 

23  34    2.73 

11.449 

4  20   8.7 

75.13 

0  29.5 

8 

1  55  44.96 

11.676 

11    7  28.2 

69.56 

0  49.0 

9 

23  38  37.27 

11.431 

3  50   2.1 

75.41 

0  30.1 

9 

2   0  25.58 

11.709 

1135    9.6 

68.89 

0  49.7 

10 

23  43  11.39 

11.414 

3  19  49.1 

75.66 

0  30.8 

10 

2    5    7.02 

11.744 

12   2  34.6 

68.19 

0  50.5 

11 

23  47  45.14 

+11.399 

-2  49  30.5 

+75.88 

0  31.4 

11 

2   9  45.30 

+11.780 

+12  29  42.4 

+67.45 

0  51.2 

12 

23  52  18.55 

11.386 

2  19    7.0 

76.07 

0  32.0 

12 

2  14  32.46 

11.817 

12  56  32.2 

66.69 

0  52.0 

13 

23  56  51.67 

11.375 

1  48  39.4 

76.83 

0  32.6 

13 

2  19  16.53 

11.855 

13  23    3.4 

65.89 

0  52.8 

14 

0    1  24.53 

11.365 

1  18   8.3 

76.36 

0  33.2 

14 

2  24    1.52 

11.895 

13  49  15.1 

65.07 

0  53.6 

15 

0    5  57.19 

11.357 

0  47  34.5 

76.46 

0  33.8 

15 

2  28  47.47 

11.935 

14  15    6.6 

64.91 

0  54.4 

16 

0  10  29.68 

+11.351 

-0  16  58.7 

+76.53 

0  34.4 

16 

2  33  34.39 

+11.976 

+14  40  37.1 

+63.33 

0  55.3 

17 

0  15    2.05 

11.347 

+0  13  38.3 

76.57 

0  35.0 

17 

2  38  22.31 

19.018 

15   5  46.0 

69.41 

0  56.1 

18 

0  19  34.34 

11.344 

0  44  15.9 

76.57 

0  35.6 

18 

2  43  11.25 

19.081 

15  30  32.4 

61.46 

0  57.0 

19 

0  24    6.59 

11.343 

1  14  53.3 

76.54 

0  36.2 

19 

2  48    1.23 

12.104 

15  54  55.6 

60.47 

0  57.9 

20 

0  28  38.84 

11.344 

1  45  29.6 

76.49 

0  36.8 

20 

2  52  52.26 

19.148 

16  18  54.8 

59.46 

0  58.8 

21 

033  11.14 

+11.347 

+2  16    4.2 

+76.40 

0  37.4 

21 

2  57  44.35 

+19.193 

+16  42  29.3 

+58.41 

0  59.7 

22 

0  37  43.50 

11.351 

2  46  36.4 

76.98 

0  38.0 

22 

3   2  37.52 

12.938 

17    5  38.4 

67.33 

1    0.7 

23 

0  42  15.98 

11.357 

3  17    5.3 

76.13 

0  38.6 

23 

3    7  31.77 

19.983 

17  28  21.2 

56.99 

1     1.6 

24 

0  46  48.63 

11.365 

3  47  30.3 

75.95 

0  39.2 

24 

3  1227.11 

19.396 

17  50  36.8 

55.08 

1    2.6 

25 

0  51  21.48 

11.374 

4  17  50.6 

75.73 

0  39.8 

25 

3  17  23.64 

19.376 

18  12  24.9 

53.91 

1    3.6 

26 

0  55  54.58 

+11.385 

+4  48    5.4 

+75.49 

0  40.4 

26 

322  21.06 

+19.419 

+18  33  44.5 

+59.71 

1    4.6 

87 

1    0  27.96 

11.396 

5  18  14.0 

75.99 

0  41.0 

27 

3  27  19.67 

19.465 

18  54  34.9 

51.48 

1    5.6 

28 

1    5    1.66 

11.419 

5  48  15.7 

74.99 

041.6 

28 

3  32  19.39 

19.510 

19  14  55.5 

50.99 

1    6.7 

29 

1    9  35.72 

11.498 

6  18    9.8 

74.59 

0  42.3 

29 

3  37  20.20 

19.556 

19  34  45.4 

48.93 

1    7.8 

30 

1  14  10.18 

11.445 

6  47  55.5 

74.99 

0  42.9 

30 

3  42  22.10 

19.601 

19  54    4.1 

47.61 

1    8.9 

31 

1  18  45.09 

+11.464 

+7  17  32.1 

+73.83 

0  43.6 

31 

3  47  25.07 

+19.646 

+20  12  50.8 

+46.97 

1  10.0 

32 

1  23  20.48 

+11.485 

+7  46  58.9 

+73.40 

0  44.2 

32 

3  52  29.12 

+19.690 

+20  31    4.9 

+44.90 

1  11. 1 

Day  of  the  Month. 

3d. 

7th. 

12th. 

nth. 

22d. 

97th. 

Day  of  the  Month. 

1st. 

6th. 

11th. 

16th. 

2l8t. 

26th. 

So  mi  diameter   .  . 
Hor.  Parallax    .  . 

)     5.0 
\     5.2 

5.2 

6.0 
5.2 

5.0 
5.2 

5.2 

Semidiameter   .  . 
Hor.  Parallax    .  . 

5.3 

5.1 
5.3 

5.3 

5.4 

5.4 

5.3 
5.5 

Th 
t 

a  sign  +  prefixed  to  the  hourly  change  of  declination  indicates 
ions  are  decreasing.    The — sign  indicates  that  north  deolinat 

that  north  declinations  are  increasing  and  south  deolina- 
iona  are  decreasing  and  south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

HAT. 

JUNE. 

i 

o 

Apparent 

Right 
Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

i 

O 

Apparent 

Right 
Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Beel. 
fori 

Honr. 

Meridian 
PasMgt. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     s 
3  47  25.07 

8 

4-13.646 

+20  12  50.8 

+46.97 

h    m 
1  10.0 

, 

h    m    a 
6  30  19.61 

8 

+13.308 

Oil* 

+24  4146.2 

-5JM 

h   m 
150.8 

2 

3  52  29.12 

19  690 

20  31    4.9 

44.90 

1  11.1 

2 

6  35  38.83 

13.999 

24  39  19.0 

7.03 

152.2 

3 

3  57  34.22 

19.734 

20  48  45.7 

43.50 

1  12.2 

3 

6  40  57.63 

13.974 

24  36    8.8 

8.69 

153.5 

4 

4    2  40.37 

19.777 

21    5  52.7 

49.07 

1  13.4 

4 

6  46  15.95 

13.953 

24  32  15.8 

10.60 

154.9 

5 

4    7  47.55 

19.890 

21  22  25.1 

40.69 

1  14.6 

5 

6  51  33.75 

13.930 

24  27  40.3 

19.37 

156.2 

6 

4  12  55.74 

+19.869 

+21  38  22.1 

+39.14 

1  15.8 

6 

6  56  50.96 

+13.905 

+24  22  22.4 

-14.19 

1  57.6 

7 

4  18    4.92 

19.903 

21  53  43.9 

37.64 

1  17.0 

7 

7    2   7.53 

13.177 

24  16  22.4 

15.87 

1  58.9 

8 

4  23  15.06 

19.949 

22   8  29.0 

36.19 

1  18.2 

8 

7    7  23.40 

13.146 

24    9  40.5 

17.61 

2   0.2 

9 

4  28  26.14 

19.981 

22  22  37.2 

34.57 

1  19.4 

9 

7  12  38.51 

13.113 

24    2  17.1 

19.34 

2    1.5 

10 

4  33  38.13 

13.018 

22  36   8.0 

33.00 

1  20.7 

10 

7  17  52.82 

13.078 

23  54  12.4 

91.05 

2   2.8 

11 

4  38  51.01 

+13.054 

+22  49    0.8 

+31.41 

1  22.0 

II 

7  23    6.28 

+13.049 

+23  45  26.9 

-99.74 

2   4.1 

12 

4  44    4.73 

13.086 

23    1  15.2 

99.80 

1  23.3 

12 

7  28  18.84 

13.004 

23  36    1.0 

94.49 

2    5.4 

13 

4  49  19.25 

13.191 

23  12  50.6 

9816 

1  24.6 

13 

7  33  30.45 

19.964 

23  25  55.1 

96.08 

2   6.6 

14 

4  54  34.53 

13.159 

23  23  46.6 

96.50 

1  25.9 

14 

7  38  41.05 

19.991 

23  15   9.6 

97.79 

2    7.8 

15 

4  59  50.53 

13.161 

23  34    2.7 

94.83 

1  27.2 

15 

7  43  50.61 

19.676 

23    3  44.9 

99.34 

2    9.0 

16 

5    5    7.21 

+13.908 

+23  43  38.5 

+93.14 

1  28.6 

16 

7  48  59.09 

+19.830 

+22  51  41.4 

-30.94 

2  10.2 

17 

5  10  24.52 

13.933 

23  52  33.5 

91.43 

1  29.9 

17 

7  54    6.44 

19.789 

22  38  59.7 

39.59 

2  11.4 

18 

5  15  42.41 

13.955 

24    0  47.4 

19.71 

1  31.3 

18 

7  59  12.62 

19.739 

22  25  40.3 

34.08 

2  12.6 

19 

5  21    0.80 

13.976 

24    8  19.9 

17.98 

1  32.6 

19 

8    4  17.59 

19.661 

22  1 1  43.8 

35.69 

213.7 

20 

5  26  19.66 

13.994 

24  15  10.6 

16.94 

1  34.0 

20 

8   9  21.33 

19.699 

21  57  10.7 

37.13 

2  14.8 

21 

6  31  38.92 

+13.310 

+24  21  19.2 

+14.48 

1  35.4 

21 

8  14  23.79 

+19.576 

+21  42    1.6 

-38.69 

215.9 

22 

5  36  58.52 

13.393 

24  26  45.5 

19.71 

1  36.8 

22 

8  19  24.95 

19.591 

21  26  17.2 

40.08 

2  17.0 

23 

5  42  18.41 

13.334 

24  31  29.3 

10.93 

1  38.2 

23 

8  24  24.78 

19.465 

21    9  57.9 

41.59 

2  18.1 

24 

5  47  38.52 

13.349 

24  35  30.3 

9.15 

1  39.6 

24 

8  29  23.25 

19.408 

20  53    4.4 

49.93 

2  19.2 

25 

5  52  58.78 

13.347 

24  38  48.4 

7.36 

1  41.0 

25 

8  34  20.35 

19.350 

20  35  37.4 

44.39 

2  20.2 

26 

5  58  19.13 

+13.350 

+24  41  23.4 

+  5.56       1  42.4 

26 

8  39  16.06 

+19.999 

+20  17  37.5 

-45.67 

2  21.2 

27 

6    3  39.52 

13.349 

24  43  15.3 

3.76       1  43.8 

27 

8  44  10.35 

19.933 

19  59    5.5 

46.99 

2  22.2 

28 

6    8  59.87 

13.346 

24  44  24.0 

1.98      1  45.2 

28 

8  49    3.22 

19.173 

19  40    2.1 

48.99 

2  23.1 

29 

6  14  20.12 

13.341 

24  44  49.4 

+  0.16      1  46.6 

29 

8  53  54.64 

19  113 

19  20  27.8 

49.56 

2  24.0 

30 

6  19  40.20 

13.333 

24  44  31.6 

-  1.64      1  48.0 

30 

8  58  44.62 

19.059 

19   0  23.4 

60.60 

2  24.9 

31 

6  25    0.05 

+13.399 

+24  43  30.4 

-3.44      1  49.4 

31 

9    3  33.16 

+11.999 

+18  39  49.5 

-59.01 

2  25.7 

32 

6  30  19.61 

+13.308 

+24  41  46.2 

-  5.94      1  50.8 

I 

32 

9    8  20.26 

+11.939  1  +18  18  46.8 

i 

-53.90      2  26.5 

Bay  of  the  Month. 

1st. 

6th. 

Uth. 

16tt 

i.  21st.  9 

6tb. 

31st 

Day  of  the  Month. 

5th. 

10th. 

15th.  i 

10th. 

35th. 

Sfttii. 

Semidiameter   .  . 
Hor.  Parallax    .  . 

5.3 
5.5 

it 

5.4 
5.6 

5.4 
5.6 

5.? 

►    5".6 
r    5.8 

&7 
5.9 

5.8 
6.0 

Sei 
Ho 

nidiameter    .  . 
r.  Parallax    .  . 

5".9 
6.1 

£o 

6.2 

6.1 
6.3 

6.4 

€4 

6.6 

6.8 

Kohl— The  sign  +  indicates  north  deolinatums; 

the  sign — indicates  south  declinations. 
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GREENWICH  MEAN  TIME, 

JULY. 

AUGUST. 

4 

© 

o 

* 

*BST 

Aaoenaion. 

Var.of 
RA. 
fori 

Hoar. 

Apparent 
Decimation. 

Yar,  of 
DeoK 
fori 
Hoar. 

Meridian 
Passage. 

4 

© 

1 

Apparent 

Right 
Ascension. 

Var.of 
RA. 
fori 

Hoar. 

Apparent 
Declination. 

Tar.  of 

Decl. 
fori 
Hoar. 

Meridiftii 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

, 

h    m     ■ 
9    3  33.16 

8 

+11.999 

O        I        // 

+18  39  49.5 

it 
-59.01 

h    m 
2  25.7 

1 

h    m     s 
1 1  21  43.49 

8 

+10.430 

O        1        It 

+  52  44.4 

if 
-75.07 

h    m 
2  41.6 

2 

9   8  20.26 

11.839 

18  18  46.8 

53.90 

2  26.5 

2 

1 1  25  53.39 

10.396 

4  32  39.4 

75.35 

2  41.8 

3 

9  13    5.91 

11.879 

17  57  16.0 

54.35 

2  27.3 

3 

1 1  30    2.50 

10.364 

4    2  28.0 

75.61 

2  42.0 

4 

9  17  50.12 

11.819 

17  35  17.9 

56.48 

2  28.1 

4 

11  34  10.84 

10.333 

3  32  10.7 

75.84 

2  42.2 

5 

9  22  32.90 

11.758 

17  12  53.1 

58.58 

2  28.9 

5 

II  38  18.46 

10.303 

3    1  48.2 

76.04 

2  42.4 

,    6 

9  27  14.25 

+11.893 

+16  50    2.3 

-*7.65 

2  29.7 

6 

1 1  42  25.38 

+lt.t75 

+  2  31  21.2 

-76.91 

2  42.6 

1    7 

9  31  54.18 

11.834 

16  26  46.3 

58.68 

2  30.4 

7 

11  46  31.65 

10.948 

2   0  50.2 

76.36 

2  42.8 

1    8 

9  36  32.71 

11.578 

16    3    5.6 

59.69 

231.1 

8 

1 1  50  37.29 

10.999 

1  30  15.9 

78.49 

2  42.9 

1    9 

9  41    9.85 

11.519 

15  39    1.2 

60.67 

2  31.8 

9 

1 1  54  42.34 

10.198 

0  59  39.0 

76.59 

2  43.0 

1  l0 

9  45  45.62 

11.489 

15  14  33.7 

61.69 

2  32.4 

10 

1 1  58  46.83 

10.175 

+  0  28  59.9 

76.67 

2  43.1 

.  H 

9  50  20.02 

+11.408 

+14  49  43.8 

'69.54 

2  33.0 

II 

12    2  50.79 

+10.154 

-  0    1  40.8 

-76.79 

2  43.2 

12 

9  54  53.08 

11.350 

14  24  32.0 

63.43 

2  33.6 

12 

12   6  54.26 

10.134 

0  32  22.3 

76.74 

2  43.3 

13 

9  59  24.81 

11.995 

13  58  59.2 

64.30 

2  34.2 

13 

12  10  57.25 

10.115 

1    3    4.0 

76.74 

2  43.4 

14 

10    3  55.23 

11.941 

13  33    6.1 

65.13 

2  34.8 

14 

12  14  59.80 

10.097 

1  33  45.4 

76.71 

2  43.5 

15 

10   8  24.36 

11.188 

13    6  53.3 

65.93 

2  35.3 

15 

12  19    1.92 

10.080 

2   4  25.7 

76.65 

2  43.6 

16 

10  12  52.22 

+11.135 

+  12  40  21.6 

-66.70 

2  35.8 

16 

12  23    3.65 

+10.064 

-  2  35   4.3 

-76.57 

2  43.7 

17 

10  17  18.83 

11.063 

12  13  31.8 

67.45 

2  36.3 

17 

12  27    5.01 

10.049 

,    3    5  40.7 

76.46 

2  43.8 

18 

10  21  44.21 

11.039 

11  46  24.5 

68.16 

2  36.8 

18 

12  31    6.04 

10.035 

3  36  14.1 

76.39 

2  43.9 

19 

10  26   8.38 

10.969 

11  19   0.5 

68.84 

2  37.3 

19 

12  35    6.73 

10.099 

4    6  44.0 

76.16 

2  44.0 

!  20 

10  30  31.36 

10.933 

10  51  20.4 

69.49 

2  37.8 

20 

12  39    7.12 

10.010 

4  37    9.6 

75.97 

2  44.0 

21 

10  34  53.18 

+10.885 

+10  23  25.0 

-70.11 

2  38.2 

21 

12  43    7.23 

+  9.999 

-  5    7  30.3 

-75.75 

2  44.1 

,« 

10  39  13.85 

10.838 

9  55  15.0 

70.71 

2  38.6 

22 

12  47    7.07 

9.988 

5  37  45.6 

75.51 

2  44.1 

23 

10  43  33.40 

10.799 

9  26  51.0 

71.98 

2  39.0 

23 

12  51    6.65 

9.978 

6    7  54.7 

75.94 

2  44.2 

24 

10  47  51.86 

10.747 

8  58  13.8 

71.89 

2  39.4 

24 

12  55   6.01 

9.969 

6  37  57.1 

74.94 

2  44.2 

[25 

10  52   9.25 

10.703 

8  29  24.1 

79.33 

2  39.7 

25 

12  59    5.15 

9.960 

7    7  52.0 

74.69 

2  44.3 

1  26 

10  56  25.61 

+10.080 

+  80  22.7 

-79.80 

2  40.0 

26 

13    3    4.10 

+  9.959 

-  7  37  38.9 

-74.97 

2  44.3 

!27 

11    0  40.95 

10.618 

7  31  10.1 

73.94 

2  40.3 

27 

13    7    2.86 

9.945 

8    7  17.2 

73.90 

2  44.3 

28 

11    4  55.31 

10.578 

7    1  47.1 

73.66 

2  40.6 

28 

13  11     1.46 

9.939 

8  36  46.2 

73.50 

2  44.4 

29 

11    9    8.71 

10.539 

6  32  14.4 

74  05 

2  40.8 

29 

13  14  59.91 

9.933 

9    6    5.2 

73.08 

2  44.1 

30 

11  1321.18 

10.501 

6    2  32.6 

74.49 

241.1 

30 

13  18  58.22 

9.997 

9  35  13.8 

79.63 

2  44.4 

31 

11  17  32.76 

+10.465 

+  5  32  42.4 

-74.76 

241.3 

31 

13  22  56.41 

+  9.999 

-10    4  11.3 

-79.16 

2  44.4 

32 

1 1  21  43.49 

+10.430 

+  52  44.4 

-75.07 

241.6 

32 

13  26  54.49 

+  9.918 

-10  32  57.1 

-71.68 

2  44.4 

Day  of  the  Month. 

5th 

.  10th. 

15th. 

20th. 

95th. 

SOth. 

Day  of  the  Month. 

4th. 

Vth. 

14th. 

19th. 

94th. 

99tb. 

Semidiameter    .  . 
Hor.  Parallax    .  . 

6i 

'     6.9 
>     7.1 

11 

7.1 
7.3 

f.3 
7.5 

7.8 

7.7 
8.0 

Semidiameter   .  . 
Hor.  Parallax    .  . 

8.2 

)     8.3 
\     8.6 

& 
8.9 

9.3 

9.4 
9.7 

9.8 
10.1 

T1m 

ti 

i  aign  +  prefixed  to  the  hourly  change  of  deolina 
lona  are  deoreaatng.   The  sign  —  indicates  that 

tlon  indicates 
north  deolinat 

that  north  declinations  are  increasing  and  soutl 
iona  are  decreasing  and  south  declinations  inert 

ideolina- 
casing. 
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GREENWICH  ME  A3*  TIME. 

SEPTEMBER, 

OCTOBER. 

§ 

O 

1 

Apparent 

Bight 
Ascension. 

Var.of 
R.  A. 
fori 
Honr. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hour. 

Meridian 
Passage. 

i 

I 

Apparent 

Right 
Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hour. 

Maridum 
Passsfe. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

b    m     s 
13  26  54.49 

s 
+9.918 

O        I        II 

-10  32  57.1 

-71.66 

h    m 
2  44.4 

, 

h    m    s 
15  24  34.38 

8 

+9.480 

O        I        O 

-22  38  27.9 

$$ 
-45.84 

h    m   1 
2  43.91 

2 

13  30  52.46 

9.914 

1 1     1  30.7 

71.14 

2  44.5 

2 

15  28  21.33 

9.431 

22  56  34.0 

44.66 

2  43.71 

3 

13  34  50.36 

9.911 

11  2951.5 

70.59 

2  44.5 

3 

15  32    7.04 

9.378 

23  14  11.5 

43.46 

2  43.5 

4 

13  38  48.18 

9.908 

1 1  57  58.9 

70.09 

2  44.5 

4 

15  35  51.43 

9.390 

23  31  20.2 

49.95 

2  43.3 ! 

5 

13  42  45.94 

9.905 

12  25  52.3 

69.43 

2  44.5 

5 

15  39  34.39 

9.358 

23  47  59.6 

41.09 

2  43.1 

| 

6 

13  46  43.63 

+9.903 

-1253  31.1 

-68.81 

2  44.5 

6 

15  43  15.82 

+9.199 

-24    4    9.5 

-39.73 

2  42.9; 

7 

135041.26 

9.899 

13  20  54.9 

68.17 

2  44.5 

7 

15  46  56.6 J 

9.191 

24  19  49.6 

36.55 

2  42.6, 

8 

13  54  38.83 

9.897 

13  48    3.0 

67.50 

2  44.5 

8 

15  50  33.62 

9.045 

24  34  59.7 

37.99 

2  42.3 1 

9 

13  58  36.33 

9.894 

14  14  54.9 

68.81 

2  44.6 

9 

15  54    9.73 

8.963 

24  49  39.4 

36.09 

241.9 

10 

14    2  33.76 

9.891 

14  41  29  9 

66.10 

2  44.6 

10 

15  57  43.79 

8.875 

25    3  48.5 

34.74 

241.5 

II 

14    631.11 

+9.888 

-15    7  47.6 

-65.37 

2  44.6 

11 

16    1  15.66 

+8.780 

-25  17  26.8 

-33.45 

241.1 

12 

14  10  28.38 

9.884 

15  33  47.4 

64.61 

2  44.6 

12 

16    4  45.18 

8.679 

25  30  33.9 

39.15 

2  40.6 

13 

14  14  25.54 

9.880 

15  59  28.7 

63.83 

2  44.6 

13 

16   8  12.19 

8.571 

25  43    9.8 

30.84 

2  40.1 

14 

14  18  22.58 

9.874 

16  24  51.0 

63.09 

2  44.7 

14 

16  II  36.52 

8.455 

25  55  14.2 

99.59 

2  39.6 1 

15 

14  22  19.47 

9.867 

16  49  53.6 

69.19 

2  44.7 

15 

16  14  57.97 

8.339 

26    6  46.9 

38.19 

2  39.0 

16 

14  26  16.17 

+9.859 

-17  14  35.9 

-61.33 

2  44.7 

16 

16  18  16.36 

+8.300 

-26  17  47.7 

-96.86 

2  38.4' 

17 

14  30  12.67 

9.849 

17  38  57.3 

60.45 

2  44.7 

17 

16  21  31.49 

8.060 

26  28  16.3 

95.58 

2  37.7 

18 

14  34    8.92 

9.838 

18    2  57.4 

59.55 

2  44.7 

18 

16  24  43.14 

7.911 

26  38  12.5 

94.17 

2  36.9 

19 

14  38    4.88 

9.895 

18  26  35.6 

58.63 

2  44.7 

19 

16  2751.11 

7.753 

26  47  36.3 

93.81 

2  36.1 1 

20 

14  42    0.50 

9.810 

18  49  51.3 

57.68 

2  44.7 

20 

16  30  55.16 

7.584 

26  56  27.4 

81.45 

2  35.2 

21 

14  45  55.75 

+9.793 

-19  12  44.0 

-56.71 

2  44.6 

21 

16  33  55.06 

+7.408 

-27    4  45.7 

-80.08 

2  34.2 

22 

14  49  50.56 

9.774 

19  35  13.1 

55.71 

2  44.6 

22 

16  36  50.55 

7.91? 

27  1231.1 

18.70 

2  33.2 ' 

23 

14  53  44.89 

9.753 

19  57  18.0 

54.69 

2  44.6 

23 

16  39  41.40 

7.018 

27  19  43.3 

17.33 

232.l| 

24 

14  57  38.68 

9.739 

20  18  58.2 

53.65 

2  44.5 

24 

16  42  27.34 

6.808 

27  26  22.3 

15.93 

2  30.91 

25 

15    1  31.86 

9.703 

20  40  13.2 

59.59 

2  44.5 

25 

16  45    8.11 

6.588 

27  32  27.6 

14.53 

2  29.6 ' 

26 

15    5  24.36 

+9.673 

-21     1    2.5 

-51.51 

2  44.4 

26 

16  47  43.46 

+6.356 

-27  37  59.7 

-13.13 

2  28.3 

27 

15    9  16.13 

9.641 

21  21  25.6 

50.41 

2  44.4 

27 

16  50  13.10 

6.113 

27  42  57.9 

11.79 

2  26.9 

28 

15  13    7.09 

9.606 

21  41  22.1 

49.39 

2  44.3 

28 

16  52  36.77 

5.858 

27  47  22.2 

10.30 

2  25.3 

29 

15  16  57.17 

9.568 

22    0  51.6 

48.16 

2  44.2 

29 

16  54  54.17 

5.591 

27  51  12.4 

8.87 

2  23.6 

30 

15  20  46.30 

9.536 

22  19  53.6 

47.01 

2  44.1 

30 

16  57    5.03 

5.319 

27  54  28.3 

7.44 

2  21.8 

31 

15  24  34.38 

+9.480 

-22  38  27.9 

-45.84 

2  43.9 

31 

16  59    9.06 

+5.033 

-27  57    9.6 

-  6.00 

2  20.0i 

32 

15  28  21.33 

+9.431 

-22  56  34.0 

-44.66 

2  43.7 

32 

17    1    5.99 

+4.730 

-27  59  16.1 

-4.55 

2  18.0' 

Day  of  the  Month. 

3d. 

8th. 

ltth. 

18th. 

Md. 

38th. 

Day  of  the  Month. 

Id. 

8th. 

18th.  1 

18th. 

)Sc 

I.  98th. 

Semidiameter    .  . 
Hor.  Parallax    .  . 

id's 

10.6 

id> 

11.1 

11.3 
11.6 

11.9 
12.3 

1#5 
13.0 

13.3 
13.8 

Semidiameter    .  . 
Hor.  Parallax    .  . 

14-2 
14.6 

15.1 
156 

1&2 

16.8 

YfA 
18.0 

19. 

8  20.3 
4  21.1 

Kc 

rrm.— Th* 

\  Mg a  +  Indicates  north  declination* ;  the  ai«u  —  indicates  south  declinations. 
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GBEEKWICH  MEAN  TIME. 

NOVEMBER, 

DECEMBER. 

a 
© 

o 
>» 

Apparent 

Right 
Ascension . 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
Declination . 

Var.of 
Deol. 
lbrl 
Hour. 

Meridian 
Passage. 

A 
§ 

O 

1 

Apparent 

Right 
Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
for  1 
Hour. 

Meridinn 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h     m     e 
17     1     5.99 

8 

+4.790 

O        I        II 

-27  59  16.1 

-4.55 

h    m 
9  18.0 

1 

h    m     s 
16  48  23.65 

s 
-6.093 

-23  43  38!o 

+48.51 

h    m 
0    7.2 

2 

17    2  55.52 

4.406 

28   0  47.6 

3.08 

215.9 

2 

16  45  56.57 

6.157 

23  24    0.9 

49.54 

}  0      0.8 

fa  .m.4 

3 

17    4  37.34 

4.078 

28    1  43.6 

1.60 

2  13.6 

3 

16  43  28.47 

6.177 

23    4    1.8 

50.34 

23  48.0 

4 

17    6  11.16 

3.739 

28    2    3.8 

-0.10 

2  11.2 

4 

16  41    0.44 

6.151 

22  43  46.3 

50.90 

23  41.7 

5 

17    7  36.70 

3.388 

28    1  47.8 

+  1.43 

9   8.7 

5 

16  38  33.58 

6.080 

22  23  20.4 

51.91 

23  35.4 

6 

17    8  53.66 

43.084 

-28   0  54.8 

+  2.98 

2   6.0 

6 

16  36   8.92 

-5.968 

-22   2  50.1 

+51.96 

23  29.2 

7 

17  10    1.76 

9.640 

27  59  24.3 

4.56 

2    3.2 

7 

16  33  47.44 

5.815 

21  42  21.7 

51.06 

23  23.0 

8 

17  11    0.71 

9.909 

27  57  15.8 

6.16 

2   0.3 

8 

16  31  30.09 

5.699 

2122    1.8 

50.57 

23  16.9 

9 

17  11  50.25 

1.804 

27  54  28.5 

7.79 

1  57.2 

9 

16  29  17.77 

5.396 

21     1  56.5 

49.83 

23  10.8 

10 

17  1230.10 

1.455 

27  51     1.6 

9.46 

1  53.9 

10 

16  27  11.27 

5.138 

20  42  J  2.0 

48.84 

23    4.9 

11 

17  13    0.03 

+1.038 

-27  46  54.0 

+11.17 

1  50.4 

11 

16  25  11.34 

-4.850 

-20  29-64.0 

+47.69 

22  59.1 

12 

17  13  19.83 

0.011 

27  42    5.0 

19.99 

1  46.8 

12 

16  23  18.66 

4.536 

20    4    7.8 

46.18 

22  53.4 

13 

17  13  29.30 

+0.170 

27  36  33.7 

14.71 

1  43.0 

13 

16  21  33.82 

4.198 

19  45  58.5 

44.55 

22  47.8 

14 

17  13  28.25 

-0.985 

2730  18.8 

16.55 

1  39.1 

14 

16  19  57.30 

3.841 

19  28  30.7 

49.73 

22  42.4 

15 

17  13  16.56 

0.710 

27  23  19.1 

18.43 

1  35.0 

15 

16  18  29.55 

3.469 

19  1 1  48.5 

40.76 

22  37.1 

'    16 

17  1254.15 

-1.158 

-27  15  33.7 

+90.36 

1  30.7 

16 

16  17  10.90 

-3.083 

-18  55  55.5 

+38.65 

22  32.0 

17 

17  12  20.97 

1.606 

27    7    1.7 

99.33 

1  26.2 

17 

16  16    1.66 

9.686 

18  40  54.5 

36.49 

22  27.1 

18 

17  11  37.08 

9.061 

26  57  41.9 

94.33 

1  21.4 

18 

16  15   2.04 

9.981 

18  26  48.1 

34.11 

22  22.4 

19 

17  10  42.57 

9.401 

26  47  33.6 

96.36 

1  16.5 

19 

16  14  12.20 

1.879 

18  13  38.1 

31.79 

22  17.8 

20 

17    9  37.58 

9.033 

26  36  36.1 

98.43 

1  11.5 

20 

16  13  32.21 

1.460 

18    1  26.0 

99.99 

22  13.4 

21 

17    8  22.35 

-3.344 

-26  24  48.8 

+30.51 

1    6.3 

21 

16  13    2.13 

-1.047 

-17  50  12.7 

+96.89 

22   9.1 

22 

17    6  57.21 

3.749 

26  12  11.3 

39.60 

1     1.0 

22 

16  1241.96 

0.635 

17  39  58.6 

94.36 

22    5.0 

23 

17    5  22.60 

4.133 

25  58  43.6 

34.68 

0  55.5 

23 

16  12  31.64 

-0.995 

17  30  43.8 

91.89 

22    1.0 

24 

17    3  39.02 

4.494 

25  44  26.3 

36.73 

0  49.9 

24 

16  1231.11 

+0.181 

17  22  27.9 

19.45 

21  57.2 

25 

17    1  47.08 

4.899 

25  29  20.4 

38.74 

044.1 

25 

16  12  40.26 

0.581 

1?  15  10.2 

17.04 

21  53.5 

26 

16  59  47.46 

-*.134 

-25  13  27.2 

+40.68 

0  38.2 

26 

16  12  58.94 
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5.94 

21  37.7 

31 
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31 
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Day  of  the  Month. 
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7th. 

12th. 

17th. 

22<L 
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Day  of  the  Month. 
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12th. 

17tt 

i.  22d.  2 
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«2d. 
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32.6 
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32.2 

29.e 
3o.e 

>  27".6  S 

>  28.5  * 

!5!5 
56.4 
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24.3 

The  sign  +  prefixed  to  the  hourjy  change  of  decline 
tloni  are  decreasing.    The  algn — indicates  that 

tion  indicates 
north  deolinat 

that  north  declinations  are  increasing  and  south  deelina* 
ions  are  decreasing  and  south  declinations  increasing. 
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18  52.6 
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45.994 
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11 
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£9 
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9.68 

10  552 

81  16  40  46.51 

9.004 

22  53    5.6 

3.81 

13  33.0 

8 

15  59  34.51 

3.493 

22  55  47.2 

9.75 

10  49.9 

9    16  39  54.68 

9.994 

22  54  34.8 

3.69 

13  28.2 

9 

15  58  13.24 

3.347 

22  54  40.4 

9.79 

10  44.6 

10 

16  38  59.76 

9.351 

22  55  59.3 

3.49 

13  23.3 

10 

15  56  53.87 

3.964 

22  53  32.4 

9.81 

10  39.4 

11 

16  38    1.81 

-9.476 

-22  57  18.7 

-3.91 

13  18.4 

11 

15  55  36.58 

-3.174 

-22  52  24.0 

+9.81 

10  34.2 

12,  16  37    0.92 

9.508 

22  58  33.0 

9.90 

13  13.5 

12 

15  54  21.54 

3.077 

22  51  15.7 

9.80 

10  29.1  J 

13    16  35  57.12 

9.716 

22  59  41.8 

9.76 

13    8.5 

13 

15  53   8.88 

9.975 

22  50    8.0 

9.77 

10  24.0 

14  ■  16  34  50.55 

9.830 

23   0  45.0 

9.58 

13    3.4 

14 

15  51  58.75 

9.867 

22  49    1.5 

9.73 

10  18.9 

15 

16  33  41.30 

9.930 

23    1  42.4 

9.97 

12  58.3 

15 

15  50  51.28 

9.759 

22  47  56.7 

9.66 

W  13.9 

16 

16  32  29.50 

-3.043 

-23    2  34.0 

-9.09 

12  53.1 

16 

15  49  46.64 

-9.639 

-22  46  54.4 

+9.56 

10   8.9 

17    16  31  15.25 

3.149 

23    3  19.4 

1.77 

12  47.9 

17 

15  48  44.93 

9.508 

22  45  55.0 

9.43 

10   4.0 

18    16  29  58.70 

3.934 

23    3  58.7 

1.51 

12  42.7 

18 

15  47  46.24 

9.380 

22  44  58.8 

9.97 

9  59.1 

19,  16  28  40.02 

3.390 

23    4  31.7 

1.95 

12  37.5 

19 

15  46  50.70 

9.946 

22  44    6.7 

9.08 

9  54.2 

20,  16  27  19.35 

3.400 

23    4  58.4 

0.08 

12  32.2 

20 

15  45  58.42 

9.110 

22  43  19.2 

1.87 

9  49.4 

21  1  16  25  56.84 

-3.479 

-23    5  18.9 

-0.79 

12  26.9 

21 

15  45    9.44 

-1.970 

-22  42  36.6 

+  1.65 

9  44.7 

22    16  24  32.69 

3.537 

23    5  33.0 

0.45 

12  21.6 

22 

15  44  23.86 

1.898 

22  41  59.3 

1.49 

9  40.0 

23|  16  23    7.07 

3.504 

23    5  40.7 

-0.10 

12  16.2 

23 

15  43  41.71 

1.683 

22  41  27.8 

1.-18 

9  35.4 

24     16  2140.17 

3.643 

23    5  42.2 

+0.07 

12  10.8 

24 

15  43    3.07 

1.637 

22  41    2.4 

0.99 

9  30.9 

25    If  20  12.18 

i 

3.684 

23    5  37.5 

0.39 

12    5.4 

25 

15  42  27.96 

1.388 

22  40  43.5 

0.64 

9  26.4 

1 
26,  16  18  43.29 

-3.718 

-23    5  26.9 

+0.57 

12   0.0 

26 

15  41  56.42 

-1.930 

-22  40  31.4 

+0.35 

9  22.0 

27    16  17  13.70 

3.743 

23    5  10.4 

0.81 

11  54.6 

27 

15  41  28.47 

1.000 

22  40  26.4 

+0.05 

9  17.6 

28    16  15  43.61 

3.760 

23    4  48.3 

1.04 

1 1  49.2 

28 

1541    4.10 

0.040 

22  40  28.6 

-0.95 

9  13.3 

29!  16  14  13.22 

3.760 

23    4  20.7 

1.98 

11  43.7 

29 

15  40  43.33 

0.790 

22  40  38.3 

0.56 

9   9.0 

30    16  12  42.71 

3.770 

23    3  47.8 

1.47 

1 1  38.3 

30 

15  40  26.17 

0.640 

22  40  55.5 

0.88 

9   4.8 

31  1  16  11  12.28 

-3.769 

-23    3  10.0 

+1.67 

1 1  32.9 

31 

15  40  12.61 

-0.401 

-22  41  20.4 

-1.90 

9   0.7 

32    16    9  42.12 

-3.747 

-23   2  27.4 

+1.86 

11  27.4 

32 

15  40    2.62 

-0.349 

-22  41  53.0 

-1.59 

8  56.6 

Day  of  the  Month, 

1st 

6th. 

HOi. 

llkl 

b.  3NU 

Oil!- 

SUi 

Day  of  the  Month. 

5th 

.  10th. 

15th.  - 

10th. 

95t 

b.  18th. 

Semidiameter   .  . 
Hor.  Parallax    .  . 

16.1 

9.0 
15.8 

16.5 

ft 
17.1 

r  id'.o  i 

l  17.6  1 

7.9 

II 

10.4 
18.2 

Sei 
Ho 

nidiameter 
r.  Parallax 

\6U 

18i 

10.4 
\    18.2 

17.9 

// 
10.0 

17.6 

9 
17 

8    & 
1    16J6 

ITote — The  sign  -f  tttdiflateaaorthdeolisieGioni; 

t  he  sip  d  —  ltn 

Ufcfctw  tooth  rleeli  nation 

f. 
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GREENWICH  MEAN  TIME. 


JULY. 


AUGUST. 


I 

© 


1 
2 
3 

4 
5 

6 

7 

8 

9 

10 


12 
13 
14 
15 

16 
17 
18 

1 19 
;30 

31 
23 
33 
34 
35 

26 
27 
38 
39 
30 

31 


Apparent 

Right 
Ascension. 


Noon, 


E  m  s 
15  40  13.61 
15  40  3.63 
15  39  56.30 
15  39  53.35 
15  39  54.03 

15  39  58.33 
15  40  5.91 
15  40  17.08 
15  40  31.70 
15  40  49.74 

1541  11.18 
15  41  35.98 
1543  4.14 
15  43  35.65 
15  43  10.45 

15  43  48.51 
15  44  39.77 
15  45  14.19 
15  46  1.73 
15  46  53.37 

15  47  46.06 
15  48  43.75 
15  49  43.39 
15  50  44.93 
15  5150.30 

15  53  58.48 
15  54  9.40 
15  55  33.01 
15  56  39.37 
15  57  58.11 

15  59  19.49 

16  0  43.36 


Vm-.of 
B.A, 
fori 

Hoar. 


Noon. 


-0.491 

0.349 

0.193 

-0.045 

+0.101 

+0.948 
0.394 
0.536 
0.681 
0.893 

+0.963 
1.103 
J  .949 
1.380 
1.518 

+1.653 
1.786 
1.916 
9.045 
9.173 

+9.300 
9.494 
9.546 
9.665 
9.789 

+9.897 
3.011 
3.199 
3.931 
3.338 

+3.443 
+3.546 


\  pparcut 
Declination. 

Var.of 
Decl. 
fori 

Hoar. 

Noon. 

Noon. 

O        I        II 

-33  41  30.4 

-1.90 

33  41  53.0 

1.59 

33  43  33.5 

1.85 

33  43  31.9 

9.18 

33  44  18.1 

9.51 

-33  45  33.3 

-9.84 

33  46  34.3 

3.17 

33  47  54.1 

3.49 

92  49  21.8 

3.89 

22  50  57.3 

4.14 

-33  53  40.6 

-4.46 

33  54  31.5 

4.78 

33  56  30.0 

5.10 

33  58  36.1 

5.41 

33   0  49.5 

5.71 

-33    3  10.3 

-6.00 

33   5  37.9 

6.99 

33   8  12.4 

6.57 

33  10  53.6 

6.85 

33  13  41.3 

7.19 

-33  16  35.1 

-7.37 

33  19  35.0 

7.61 

33  33  40.5 

7.84 

33  3551.5 

8.06 

33  39   7.6 

8.96 

-33  33  38.5 

-8.45 

33  35  53.8 

8.63 

33  39  33.3 

8.80 

33  43  56.7 

8.96 

33  46  33.6 

9.10 

-33  50  13.7 

-9.99 

-33  53  56.5 

-9.33 

Meridian 
Passage 


b  m 
9  0.7 
8  56.6 
8  52.6 
8  48.6 
8  44.7 

8  40.9 
8  37.1 
8  33.4 
8  39.7 
8  36.1 

8  22.6 
8  19.1 
8  15.6 
8  13.3 

8   8.9 

8  5.6 
8  3.4 
7  59.3 
7  56.1 
7  53.0 

7  50.0 
7  47.0 
7  44.1 
741.2 
7  38.4 

7  35.6 
7  32.8 
7  30.1 
7  27.5 
7  24.9 

7  22.3 

7  19.8 


Apparent 

„.BL. 
Ascension. 


Noon. 


h  m     s 

16  0  43.36 

16  2    9.69 

16  3  38.42 

16  5   9.52 

16  6  42.96 

16  8  18.70 
16  9  56.70 
16  11  36.92 
16  13  19.34 
16  15    3.91 

16  16  50.64 
16  18  39.47 
16  30  30.37 
16  22  23.31 
16  24  18.28 

16  26  15.23 
1628  14.11 
16  30  14.89 
16  32  17.56 
16  34  22.07 

16  36  28.40 
16  38  36.49 
16  40  46.28 
16  42  57.76 
16  45  10.90 

16  47  25.66 
16  49  42.01 
16  51  59.90 
16  54  19.30 
16  56  40.18 

16  59   2.52 

17  1  26.28 


Var.of 

fori 
Hour. 


Noon. 


+3.546 
3.647 
3.747 
3.845 
3.941 

+4.036 
4.130 
4.923 
4.313 
4.403 

+4.491 
4.578 
4.664 
4.748 
4.831 

+4.913 
4.993 
5.079 
5.149 
5.994 

+5.998 
5.371 
5.443 
5.514 
5.589 

+5.648 
5.719 
5.776 
5.839 
5.901 

+5.961 
+6.019 


Apparent 
Declination. 


Noon. 


-23  53  56.5 

33  57  41.8 

34  1  39.3 
34  5  18.7 
34    9   9.6 

-34  13  1.8 
34  16  54.8 
34  30  48.5 
34  34  43.6 
34  38  36.8 

-24  32  30.7 
24  36  24.2 
24  40  16.7 
24  44  8.0 
24  47  58.0 

-24  51  46.3 

24  55  32.5 

34  59  16.4 

35  3  57.5 
35    6  35.7 

-35  10  10.6 
35  13  41.9 
35  17    9.1 

25  20  32  J 
25  23  50.5 

-25  27  4.0 
25  30  12.3 
25  33  15.1 
25  36  12.1 
25  39    3.0 

-25  4147.4 
-25  44  25.1 


Day  of  the  Month. 


5th. 


19th. 


15th, 


20th. 


Var.of 
Decl. 
for  1 

Hour. 


Noon. 


-9.33 
9.43 
9.59 
9.59 
9.65 

-9.70 
9.73 
9.75 
9.75 
9.74 

-9.79 
9.69 
9.66 
9.69 
9.56 

-9.48 
9.38 
9.97 
9.15 
9.09 

-8.87 
8.71 
8.54 
8.36 
8.17 

-7.96 
7.74 
7.50 
7.95 
6.99 

-6.79 
-6.44 


Meridian 
Passage. 


h  m 
7  19.8 
7  17.3 
7  14.8 
7  12.4 
7  10.0 

7  7.7 
7  5.4 
7  3.2 
7  1.0 
6  58.8 

6  56.6 
6  54.5 
6  52.4 
6  50.4 
6  48.4 

6  46.4 
6  44.4 
6  42.5 
6  40.6 
6  38.8 

6  37.0 
6  35.2 
6  33.4 
6  31.6 
6  29.9 

6  28.2 
6  26.6 
6  24.9 
6  23.3 
6  21.7 

6  20.2 
6  18.6 


r.«h. 


Day  of  the  Month. 


4  Mi, 


9th. 


|4th. 


Liith 


24th. 


9fllh. 


Bemidiameter   . 
Hor.  Parallax    . 


9!2 
16.1 


8.9 
15.5 


ft 
15.0 


8.2 
14.4 


7.9 
13.9 


7.6 
13.4 


Semidiameter 
Hor.  Parallax 


7.3 
13.9 


*'.l 
13.4 


6.8 
11.9 


1.6 
11.5 


11.1 


<T.l 
10.7 


The  alga  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  Increasing  and  south  deolina- 
Uoim  are  decreasing.   The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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MARS,    1890. 


GREENWICH  MEAN  TIME, 

SEPTEMBER, 

OCTOBER. 

1 

i 

i 

Apparent 

Iligbt 
Asoension. 

Var.  of  | 

R.  A.    '     Apparent 
for  1    !  Declination. 
Honr.  , 

Var.  of 
Deol. 
for  1 
Honr. 

Meridian 
Passage. 

h- m- 
6  18.6 

i 

a 

© 

1 

Apparent 

Right 
Ascension. 

var.  of 
R.A. 
fori 
Honr. 

Apparent 
Decimation. 

Var.  of 
Decl. 
for  1 
Hour. 

MeridiM 
PmsMfft 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 
17    1  26.28 

s 
+6.019 

-25  4425.1 

-6.44 

1 

h    m     a 
1822  14.11 

8 
+7.979 

-25  5245.6 

+  6.96 

ll     Bl    | 

5  41.3 

2 

17    3  51.42 

6.07C '     25  46  56.0 

6.14 

6  17.1 

2 

18  25    8.98 

7.996 1     25  50    9.0 

6.79 

5  40.3; 

3 

17    6  17.93 

6.138,     25  49  19.7 

5.83 

6  15.6 

3 

18  28    4.41 

7.390,     25  47  19.5 

7.39 

5  39.3 

4 

17    8  45.78 

6.188      25  51  35.9 

5.51 

6  14.1 

4 

18  31    0.39 

7.343,     25  44  17.2 

7.86 

5  38.3J 

5 

17  II  14.96 

6.943*j     25  53  44.6 

5.18 

6  12.7 

5 

18  33  56.90 

7.365  1     25  41    2.0 

8.40 

5  37.3 1 

6 

17  13  45.44 

+6.897 

-25  55  45.4 

-4.85 

6  11.3 

6 

18  36  53.91 

+7.385 

-25  37  33.7 

+  8.95 

5  36..H 

7 

17  16  17.20 

6.348 

25  57  38.1 

4  51 

0    9.9 

7 

18  39  51.40 

7.405 

25  33  52.3 

9.50 

5  35.3 

8 

17  18  50.20 

6.400 

25  59  22.2 

4.16 

6    8.5 

8 

18  42  49.35 

7.494 

25  29  57.8 

10.05 

5  34.3 

9    17  2124.42 

6.451 

26    0  57.7 

3.80 

6    7.1 

9 

18  45  47.75 

7.449 

25  25  50.0 

10.60 

5  33.3 

10 

17  23  59.85 

6.501 

26    2  24.5 

3.43 

6    5.8 

10 

18  48  46.58 

7.459 

25  21  28.9 

11.15 

5  32.4( 

i 

11 

17  26  36.46 

+6.549 

-26    3  42.2 

-3.05 

6    4.4 

11 

18  51  45.81 

+7.475 

-25  16  54.5 

+11.71 

5  31.4 

12 

17  29  14.24 

6.597 

26    4  50.7 

9.66 

6    3.1 

12 

18  54  45.42 

7.491 

25  12   6.6 

19.97 

5  30.5 1 

13 

17  31  53.16 

6.644 

26    5  49.7 

9.96 

6    1.8 

13 

18  57  45.39 

7.506 

25    7    5.3 

19.83 

5  29.6! 

14 

17  34  33.18 

6.690 

26    6  39.0 

1.85 

6    0.6 

14 

19    0  45.69 

7.590 

25    1  50.5 

13.39 

5  28.6. 

i 

15 

17  37  14.28 

6.735 

26    7  18.4 

1.43  j    5  59.3 

15 

19    3  46.30 

7.539 

24  56  22.1 

13.96 

5  27.7 

16 

17  39  56.43 

+6.778 

-26    7  47.7 

-,.0, 

5  58.1 

16 

19    6  47.19 

+7.543 

-24  50  40.3 

+14.59 

5S6.8 

17 

17  42  39.61 

6.819 

26    8    6.7 

0.58 

5  56.9 

17 

19    9  48.35 

7.553 

24  44  44.8 

15.09 

5  25.8 1 

18 

17  45  23.77 

6.660 

26    8  15.2 

-0.14 

5  55.7 

16 

19  12  49.73 

7.568 

24  38  35.8 

15.65 

524.9 

i 

19 

17  48    8.90 

6.900 

26    8  12.9 

+0.31 

5  54.5 

19 

19  15  51.32 

7.570 

24  32  13.2 

16.99 

5  24.0 

20 

17  50  54.96 

6.938 

26    7  59.7 

0.77 

5  53.3 

20 

19  18  53.10 

7.578 

24  25  37.1 

16.78 

523.1 

21 

17  53  41.92 

+6.975 

-26    7  35.4 

+1.94 

5  52.2 

21 

19  21  55.04 

+7.584 

-24  18  47.5 

+17.35 

522.2; 

22 

17  56  29.74 

7.010 

26    6  59.8 

1.79 

5  51.0 

22 

19  24  57.11 

7.589 

24  1 1  44.3 

17.91 

521.3: 

23 

17  59  18.40 

7.044 

26    6  12.7 

9.91 

5  49.9 

23 

19  27  59.29 

7.593 

24    4  27.6 

18.47 

5  20.4 

24 

18    2    7.86 

7.077 

26    5  14.0 

9.70 

5  48.8 

24 

19  31     1.55 

7.596 

23  56  57.4 

19.03 

5  19.5 

25 

18   4  58.09 

7.109 

26    4    3.6 

3.19 

5  47.7 

25 

19  34    3.88 

7.598 

23  49  13.7 

19.59 

5  16.6  i 

1 

26 

18    7  49.07 

+7.139 

-26    2  41.3 

+3.69 

5  46.6 

26 

19  37    6.25 

+7.599 

-23  41  16.7 

+90.15 

5  17.6  \ 

27 

18  10  40.76 

7.168 

26    1    6.8 

4.19 

5  45.5 

27 

19  40    8.64 

7.600 

23  33    6.4 

90.71 

5  16.7| 

28 

18  13  33.13 

7.196 

25  59  20.1 

4.70 

5  44.4 

28 

19  43  11.05 

7.600 

23  24  42.8 

91.96 

5  15.8 

29 

18  16  26.16 

7.993 

25  57  21.1 

5.99 

5  43.4 

29 

19  46  13.45 

7.599 

23  16    5.9 

91.81 

5  14.9 

30 

18  19  19.83 

7.947 

25  55    9.6 

5.74 

5  42.3 

30 

19  49  15.82 

7.598 

23    7  15.9 

99.36 

5(4.0 

31 

1822  14.11 

+7.979 

-25  52  45.6 

+6.96 

541.3 

31 

19  52  18.15 

+7.596 

-22  58  12.9 

+99.90 

5  13.) 

32 

18  25    8.98 

+7.996 

-25  50    9.0 

+6.79 

5  40.3 

32 

19  55  20.42 

+7.594 

-22  48  56.8 

+93.44 

5  12.2: 

Day  of  the  Month. 

Semidiameter    .  . 
Hor.  Parallax    .  . 

M. 

// 

5.£ 
10.4 

8th. 

18th. 

18th. 

93d. 

28th. 

a 
5.1 

8.9 

Day  of  the  Month. 

*L 

8th. 

ISth. 

18th. 

ltd. 

( 
tttfa. 

i 

)     5.7 
10.0 

9.7 

9.4 

95 

Semidiameter    .  . 
Hor.  Parallax    .  . 

4.£ 
8.C 

>  & 

>  8.4 

4.0 
8.1 

4'.5 
7.9 

n 
4.4 

7.7 

4.3 
7.5 

1T( 

JTt— The  sign  +  indica 

tea  north  decliimtloust  the  a  J gn  —  indicate*  Math  declinations. 

MARS,   1890. 


235 


GREENWICH  MEAN  TIME. 

NOVEMBER. 

1 

DECEMBER. 

•2 

a 
o 

S 

Apparent 

Right 
Ascension. 

Var.  of  , 

R.  A.    1     Apparent 
for  1       Declination. 
Hour.  ' 

i 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

♦a 

§ 

S 

<** 

Ascension. 

Var.  of 
RA. 
fori 
Honr. 

Noon. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 

Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

I 

Noon. 

Noon. 

Noon. 

b    m     a 
19  55  20.42 

8                     O        /        // 

+7.504 1  -22  48  56.8 

+93.44 

b    m 
5  12.2 

I 

h    m     s 
21  25    7.89 

s 
+7.319 

-16  3846.9 

+37.38 

h    m 
4  43.7 

2 

19  58  22.63 

7.591  j     22  39  27.8 

93.98 

5  11.3 

2    21  28   3.19 

7.998 

16  23  45.4 

37.74 

4  42.7 

3 

20    1  24.77 

7.587      22  29  45.9 

94.51 

5  10.4 

31  21  30  58.17 

7.984 

16    8  35.2 

36.10 

4  41.7 

4 

20    4  26.81 

7.583 1     22  19  51.3 

95.04 

5    9.5 

4  1  21  33  52.82 

7.971 

15  53  16.5 

38.45 

4  40.6 

5 

20    7  28.74 

7.579 

22    9  44.0 

95.57 

5    8.6 

5 

21  36  47.15 

7.958 

15  37  49.4 

38.80 

4  39.6 

6 

20  10  30.57 

+7.574 

-21  59  24.1 

+96.09 

5    7.7 

6 

21  3941.16 

+7.944 

-15  22  14.2 

+39.14 

4  38.5 

7 

20  13  32.28 

7.569 

21  48  51.7 

96.61 

5    6.8 

7 

21  42  34.84 

7.930 

15    6  30.9 

39.47 

4  37.5 

8 

20  16  33.86 

7.563 

21  38   6.7 

97.19 

5    5.9 

8 

21  45  28.20 

7.916 

14  50  39.7 

39.79 

4  36.5 

9 

20  19  35.30 

7.556 

21  27    9.6 

97.63 

5    5.0 

9 

21  48  21.24 

7.903 

14  34  40.8 

40.11 

4  35.4 

10 

20  22  36.58 

7.550 

21  16    0.2 

98.14 

5   4.1 

10 

21  51  13.96 

7.190 

14  18  34.5 

40.49 

4  34.4 

11 

20  25  37.69 

+7.543 

-21    4  38.8 

+98.64 

5    3.2 

11 

21  54    6.38 

+7.177 

-14    2  20.7 

+40.79 

4  33.3 

12 

20  28  38.62 

7.535 

20  53    5.4 

99.13 

5    2.2 

12 

21  56  58.47 

7.164 

13  45  59.8 

41.01 

4  32.2 

13 

20  31  39.36 

7.597 

20  41  20.1 

99  69 

5    1.3 

13 

21  59  50.24 

7.150 

13  29  31.9 

41.99 

4  31.2 

14 

20  34  39.90 

7.518 

2029  23.1 

30.11 

5    0.3 

14 

22   2  41.69 

7.137 

13  12  57.3 

41.57 

4  30.1 

,5 

20  37  40.23 

7.509 

20  17  14.5 

30.59 

4  59.4 

15 

22    5  32.82 

7.194 

12  56  16.0 

41.85 

4  29.0 

.6 

20  40  40.34 

+7.499 

-20    4  54.4 

+31.07 

4584 

16 

22    8  23.62 

+7.110 

-12  39  28.3 

+49.19 

4  27.9 

17 

20  43  40.20 

7.489 

19  52  23.1 

31.54 

4  57.^ 

17 

22  11  14.10 

7.096 

12  22  34.4 

49.38 

4  26.8 

18 

20  46  39.81 

7.478 

19  39  40.6 

39.00 

4  56.5 

18 

22  14    4.26 

7.083 

12    5  34.5 

49  63 

4  25.7 

19 

20  49  39.16 

7.467 

19  26  47.1 

39.45 

4  55.6 

19 

22  16  54.10 

7.069 

1 1  48  28.9 

49.87 

4  24.6 

20 

20  52  38.23 

7.456 

19  13  42.7 

39.90 

4  54.6 

20 

22  19  43.61 

7.066 

11  31  17.6 

43.09 

4  23  5 

21 

20  55  37.03 

+7.444 

-19    0  27.7 

+33.34 

4  53.7 

21 

22  22  32.81 

+7.043 

-11  14    0.9 

+43.30 

4  22.3 

22 

20  58  35.53 

7.431 

18  47    2.2 

33.78 

4  52.7 

22 

22  25  21.69 

7.030 

10  56  39.0 

43.50 

4  21.2 

23 

21    1  33.73 

7.418 

18  33  26.3 

34.91 

4  51.7 

23 

22  28  10.26 

7.017 

10  39  12.0 

43.70 

4  20.1 

24 

21    4  31.62 

7.405 

18  19  40.2 

34.63 

4  50.7 

24 

22  30  58.51 

7.004 

10  21  40.2 

43.90 

4  19.0 

25 

21    7  29.20 

7.399 

18    5  44.2 

35.04 

4  49.8 

25 

22  33  46.45 

6.991 

10    4    3.8 

44.10 

4  17.8 

26 

21  10  26.46 

+7.379 

-17  51  38.3 

+35.45 

4  48.8 

26 

22  36  34.09 

+6.979 

-  9  46  23.0 

+44  99 

4  16.7 

27 

21  13  23.40 

7.366 

17  37  22.7 

35.85 

4  47.8 

27 

22  39  21.44 

6.967 

9  28  37.9 

44.47 

4  15.5 

28 

21  16  20.01 

7.353 

17  22  57.6 

36.94 

4  46.8 

28 

22  42   8.49 

6.955 

9  10  48.6 

44.64 

4  14.4 

29 

21  19  16.29 

7.339 

17    8  23.2 

36.63 

4  45.8 

29 

22  44  55.26 

6.943 

8  52  55.5 

44.80 

4  13.2 

30 

21  22  12.26 

7.395 

16  53  39.6 

37.01 

4  44.7 

30 

22  47  41.75 

6.939 

8  34  58.5  I     44.95 

4  12.0 

31 

21  25   7.89 

+7.319 

-16  38  46.9 

+37.38 

4  43.7 

31 

22  50  27.98 

+6.991 

-  8  16  58.0    +45.09 

4  10.8 

32 

21  28   3.19 

+7.998 

-16  23  45.4 

+37.74 

4  42.7 

32 

22  53  13.94 

+6.910 

-  7  58  54.1 

+4S.93 

4 

9.6 

Day  of  the  Month. 

3d. 

7  th. 

12th. 

ITth. 

n± 

ilTth. 

Day  of  the  Month. 

3d. 

tth. 

iatb 

mil 

u  93d.  I 

TLh. 
5.6 

3*2d. 

3'.1 
5.5 

Semidiameter  .  .  . 
Uor.  Parallax    .  .  . 

7.3 

7.1 

// 

4.0 
6.9 

3.9 
6.8 

is 

6.6 

6.5 

Semidiameter  .  . 
Hor.  Parallax   .  . 

& 

6.3 

6.2 

3.5 
6.0 

5.S 

3:3 
5.7 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  i 
tions  are  decreasing.    The  sign — indicates  that  north  declinations  are  decreasing  and 

ire  increasing  and  south  deoUna* 
south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

JANUAfiY, 

FEBRUARY. 

JB 

1 

o 

i 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 

Honr. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hoar. 

Meridian 
Passage. 

3 
§ 

© 

Apparent 

Right 
Ascension. 

Var.  of 
E.A. 
fori 

Honr. 

Apparent 
Declination. 

Var.  of 
Deol. 
fori 

Hoar. 

Meriditf 
Passage. 

TaT 
22  59.3 

Noon.    • 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

i 

h    m     8 
19  17  53.28 

8 

44.501 

O        1        II 

-22  26  20.2 

+4.41 

h    m 
0  33.4 

J 

h    m     s 
19  48  39.70 

8 

+9.499 

Oil!                       /» 

-21  21    8.7  j    +5.98 

2 

19  18  53.33 

3.509 

22  24  33.6 

4.47 

0  30.5 

2 

19  49  37.75 

9.416 

21  16  44.8  '      6.09 

22  56.3 

3 

19  19  53.39 

9.503 

22  22  45.6 

4.53 

0  27.5 

3 

19  50  35.64 

9.409 

21  16  20.0        6.06 

22  53.3 

4 

19  20  53.47 

9.503 

22  20  56.2 

4.59 

0  24.6 

4 

19  51  33.37 

9.402 

21  13  54.3        6.09 

22  50.3 

5 

19  21  53.56 

9.504 

22  19   5.3 

4.65 

0  21.7 

5 

19  52  30.93 

9.395 

21  1 1  27.8 

6.19 

22  47.4 

6 

19  22  53.66 

+9.504 

-22  17  13.0 

+4.71 

0  18.8 

6 

19  53  28.32 

+2.388 

-21    9    0.6 

+6.15 

22  44.4  [ 

7 

19  23  53.76 

9.504 

22  15  19.3 

4.77 

0  15.8 

7 

19  54  25.53 

9.380 

21    6  32.6  |      6.18 

22  41.4J 

8 

19  24  53.66 

9.504 

22  13  24.3 

4.89 

0  12.9 

8 

19  55  22.56 

9.379 

21    4    3.9        6.21 

22  38.4 1 

9 

19  25  53.95 

9.503 

22  1 1  27.8 

4.88 

0  10.0 

9 

19  56  19.39 

9.364 

21     1  34.5  1      6.94 

22  35.4 

10 

19  26  54.02 

9.503 

22   9  30.0 

4.94 

0    7.1 

10 

19  57  16.04 

9.356 

20  59    4.5  1      6.27 

22  32.4 

11 

19  27  54.07 

+9.509 

-22    7  30.8 

+4.99 

0    4.2 

11 

19  58  12.48 

+9.348 

-20  56  33.8  1    +6.30 

22  29.4J 

12 

1928  54.10 

9.501 

22   5  30.3 

5.05 

5  o    l.s 

?  S3  58.3 

12 

19  59    8.73 

9.339 

20  54    2.4  i      6.39 

22  26.4) 

13 

19  29  54.09 

9.500 

22    3  28.5 

5.11 

23  55.3 

13 

20    0   4.76 

9.330 

20  51  30.5  j      6.34 

22  23.4 

14 

19  30  54.05 

9.406 

22    1  25.4 

5.16 

23  62.3 

14 

20    1    0.57 

9.391 

20  48  58.1!      6.36 

3220.4 

15 

19  31  53.97 

9.496 

21  5921.0 

5.91 

23  49.4 

15 

20    1  56.16 

9.311 

20  46  25.1 

6.38 

22  17.4 

16 

19  32  53.84 

+9.494 

-21  57  15.4 

+5.96 

23  46.4 

16 

20    2  51.52 

+9.301 

-20  43  51.6 

+6.40 

1 
22  14.3 

17 

19  33  53.65 

9.491 

21  55    8.5 

5.31 

23  43.5 

17 

20    3  46.64 

9.991 

20  41  17.7 

6.49 

22  11.3 

18 

19  34  53.40 

9.488 

21  53    0.3 

5.36 

23  40.6 

18 

20    4  41.52 

9.981 

20  38  43.5 

6.44 

22   6.3 

19 

19  35  53.08 

9.485 

21  50  50.9 

5.41 

23  37.7 

19 

20    5  36.15 

9.971 

20  36    8.8 

6.45 

22   5.2 

20 

19  36  52.69 

9.489 

21  48  40.3 

5.46 

23  34.7 

20 

20    6  30.53 

9.960 

20  33  33.8 

6.47 

22  2.2 

21 

19  37  52.21 

+9.479 

-21  46  28.6 

+5.51 

23  31.8 

21 

20    7  24.64 

+9.949 

-20  30  58.5!    +6.48 

21  59.1 

22 

19  38  51.64 

9.475 

21  44  15.7 

5.56 

23  28.8 

22 

20    8  18.48 

9.938 

20  28  23.0  |      6.49 

21  56.1 

23 

19  39  50.98 

9.471 

2J  42    1.7 

5.61 

23  25.9 

23 

20    9  12.05 

9.996 

20  25  47.2        6.50 

21  53.0 

24 

19  40  50.22 

9.468 

21  39  46.6 

5.68 

23  22.9 

24 

20  10    5.33 

9.914 

20  23  11.2 

6.50 

21  50.0 

25 

19  41  49.35 

9.461 

21  37  30.4 

5.70 

23  20.0 

25 

20  10  58.33 

9.909 

20  20  35.1 

6.51 

21  46.9 

26 

19  42  48.37 

+9.456 

-21  35  13.2 

+5.74 

23  17.0 

26 

20  11  51.04 

+9.190 

-20  17  58.9 

+6.51 

21  43.9 

27 

19  43  47.26 

9.451 

21  32  54.9 

5.79 

23  14.1 

27 

20  12  43.46 

9.178 

20  15  22.6        6.51 

21  40.8 

28 

19  44  46.02 

9.446 

21  30  35.6 

5.83 

23  11.1 

28 

20  13  35.56 

9.165 

20  12  46.2  |      6.59 '  21  37.8 

29 

19  45  44.65 

9.440 

21  28  15.3 

5.87 

23    8.1 

29 

20  14  27.36 

9.159 

20  10    9.8  j      6.59 

2134.7 

30 

19  46  43.15 

9.434 

2125  54.0 

5.91 

23    5.2 

30 

20  15  18.86 

2. '.39 

20    7  33.5 

6.51 

21  31.6 

31 

19  47  41.50 

+9.498 

-21  23  31.8 

+5.95 

23    2.2 

31 

20  16  10.02 

+9.195 

-20    4  57.3 

+6.51 

2128.5 

32 

19  48  39.70 

+9.499 

-21  21    8.7 

+5.98 

22  59.3 

32 

20  17    0.87 

+9.119 

-20    2  21.1 

+6.50 

2125.5 

Day  of  the  Month. 

2d. 

10th. 

18th. 

29th. 

Day  of  the  Month. 

3d. 

11th. 

19th. 

27th. 

Polar  Seraidiameter  .  . 
Horizontal  Parallax  .  . 

lo".3 
1.4 

1& 
1.4 

ii 

15.4 

1.4 

1.5 

Polar  Seraidiameter  .  . 
Horizontal  Parallax  .  . 

15:5 
1.5 

15.6 
1.5 

1& 
1.5 

16.0 

13 

Nom— Th 

a  sign  +  indicate*  north  declinations:  the  sign  —  indicates  « 

nth  declinstJonB. 
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GREENWICH  MEAN  TIME, 

MARCH- 

APRIL. 

i 

o 

i 

Apparent 

Right 
Ascension. 

Var.of 
R.  A. 
for  1 
Hour. 

Apparent 
Declination. 

Far.  of 
DeoL 
fori 

Hoar. 

Meridian 
Passage. 

A 

© 

o 
>> 

« 

p 

Apparent 

Kijjht 
Ascension. 

Vw.of 
B-A. 
for  1 
Hour. 

Apparent 
Declination. 

Var.of 

D«L 
for  1 
Hoar. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     a 
20  14  27.36 

a 
+9.158 

-20  10    9'.8 

+6.59 

h    m 
21  34.7 

h    m     s 
20  38  10.83 

s 
+1.635 

-18  52  54.9 

+6.06 

h     in 
19  56.3 

2 

20  15  18.85 

9.139 

20    7  33.5 

6.51 

21  31.6 

2 

20  38  49.81 

1.614 

18  50  39.7 

5.60    19  53.0 

3 

20  16  10.02 

9.195 

20    4  57.3 

6.51 

21  28.5 

3 

20  39  28.29 

1.593 

18  48  25.9 

5.64 

19  49.7 

4 

20  17   0.87 

9.119 

20    2  21.1 

6.50 

21  25.5 

4 

20  40    6.28 

1.579 

18  46  13.6 

5.46 

19  46.4 

5 

20  17  51.40 

9.096 

19  59  45.1 

6.50 

21  22.4 

5 

20  40  43.75 

1.551 

18  44    2.7 

5.49 

19  46.1 

6 

20  1841.59 

+9.084 

-19  57    9.3 

+6.49 

21  19.3 

6 

20  4120.72 

+1.530 

-18  41  53.3 

+6.36 

19  39.8 

7 

20  19  31.44 

9.070 

19  54  33.6 

648 

21  16.2 

7 

20  41  57.16 

1.508 

18  39  45.5 

5.30 

19  36.4 

8 

20  20  20.96 

9.066 

19  51  58.2 

6.47 

21  13.1 

8 

20  42  33.09 

1.486 

18  37  39.2 

5.93 

19  33.1 

9 

20  21  10.13 

9.041 

19  49  23.2 

6.45 

21  10.0 

9 

20  43    8.48 

1.464 

18  35  34.6 

6.16 

19  29.8 

10 

20  21  58.94 

9.098 

19  46  48.5 

6.44 

21    6.8 

10 

20  43  43.34 

1.441 

18  33  31.7 

5.09 

19  26.4 

n 

20  22  47.39 

49.011 

-19  44  14.1 

+6.43 

21    3.7 

11 

20  44  17.65 

+1.418 

-18  31  30.5 

+5.01 

1923.1 

12 

20  23  35.48 

1.998 

19  41  40.1 

6.41 

21    0.5 

12 

20  44  51.41 

1.395 

182931.0 

4.94 

19  19.7 

13 

20  24  23.20 

1.961 

19  39    6.5 

6.39 

20  57.4 

13 

20  45  24.62 

1.379 

18  27  33.4 

4.87 

19  16  3 

14 

20  2510.54 

1.985 

19  36  33.5 

6.37 

20  54.2 

14 

20  45  57.26 

1.348 

18  25  37.7 

4.79 

19  12.8 

15 

20  25  57.50 

1.949 

19  34    1.0 

6.34 

20  51.1 

15 

20  46  29.33 

1.394 

18  23  43.8 

4.71 
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-20  25  44.0 

u 
+0.44 

h    m 
7  37.3 

2 

20  23  38.86 

0.831 

20  1 1  30.4 

9.85 

9  35.6 

2 

20  19  16.51 

0.136 

20  25  32.2 

9.66 

7  33.4 

3 

20  23  19.23 

0.804 

20  12  37.6 

9.75 

9  31.3 

3 

20  19  20.17 

0.170 

20  25  17.6 

0.67 

7».6 

4 

20  23    0.27 

0.776 

20  13  42.2 

9.64 

9  27.1 

4 

20  19  24.65 

0.904 

20  25   0.3 

0.78 

7  25.7 

5 

20  2241.99 

0.748 

20  14  44.2 

9.53 

9  22.9 

5 

20  19  29.94 

0.937 

20  24  40.2 

0.89 

7  219 

6 

20  22  24.39 

-0.719 

-20  15  43.6 

-9.49 

9  18.7 

6 

20  19  36.04 

40.971 

-20  24  17.4 

+1.81 

7  1&I 

7 

20  22    7.49 

0.080 

20  16  40.4 

9.31 

9  14.5 

7 

2019  42.95 

0.306 

20  23  51.9 

1.19 

7  14.2 

8 

20  21  51.30 

0.659 

20  17  34.5 

9.90 

9  10.3 

8 

20  19  50.66 

0.338 

20  23  23.6 

1.99 

7  10.4 

9 

20  21  35.84 

0.699 

20  18  26.0 

9.09 

9    6.1 

9 

20  19  59.19 

0.379 

20  22  52.7 

1.36 

7   6.6 

10 

20  21  21.10 

0.598 

20  19  14.8 

1.98 

9    1.9 

10 

20  20    8.52 

0.408 

20  22  19.0 

1.46 

7   2.9 

11 

20  21    7.11 

-0.567 

-20  20    0.9 

-1.86 

8  57.7 

11 

20  20  18.66 

+0.439 

-20  21  42.6 

+1.57 

6  59.1 

12 

20  20  53.90 

0.535 

20  20  44.3 

1.75 

8  53.6 

12 

20  20  29.59 

0.479 

20  21    3.6 

1.69 

6  55.4 

13 

20  2041.44 

0.503 

20  21  25.0 

1.64 

8  49.5 

13 

20  20  41.32 

0.505 

20  20  21.8 

1.80 

6  51.6 

14 

20  20  29.75 

0.471 

20  22    2.9 

1.59 

8  45.3 

14 

20  20  53.83 

0.538 

20  19  37.3 

1.91 

6  47.9 

15 

20  20  18.83 

0.438 

20  22  38.1 

1.41 

8  41.2 

15 

20  21    7.14 

0.571 

20  18  60.2 

9.03 

6  44.2 

16 

20  20    8.71 

-0.405 

-20  23  10.5 

-1.30 

8  37.1 

16 

20  21  21.23 

+0.603 

-20  18    0.3 

+4.14 

6  40.5 

17 

20  19  59.37 

0.379 

20  23  40.1 

1.18 

8  33.1 

17 

20  21  36.09 

0.635 

20  17    7.8 

9.95 

6  36.8 

18 

20  19  50.83 

0.339 

20  24    7.0 

1.07 

8  29.0 

18 

20  21  51.72 

0.667 

20  16  12.6 

9.36 

6  33.2 

19 

20  19  43.09 

0.308 

20  24  31.1 

0.95 

8  24.9 

19 

20  22   8.12 

0.699 

20  15  14.7 

9.47 

6  29.5 

20 

20  19  36.16 

0.979 

20  24  52.5 

0.83 

8  20.9 

20 

20  22  25.28 

0.730 

20  14  14.2 

9.56 

6  25.9 

21 

20  19  30.04 

-0.939 

-20  25  11.0 

-0.71 

8  16.9 

21 

20  22  43.18 

+0.761 

-20  13  11.1 

+9.69 

6  29.9 

22 

20  19  24.73 

0.905 

20  25  26.8 

0.50 

8  12.9 

22 

20  23    1.83 

0.799 

20  12    5.3 

9.80 

6  18.6 

23 

20  19  20.24 

0.171 

20  25  39.8 

0.48 

8   8.9 

23 

20  23  21.22 

0.893 

20  10  56.9 

9.91 

6  15.0 

24 

20  19  16.56 

0.137 

20  25  50.0 

•  0.36 

8    4.9 

24 

20  23  41.34 

0.863 

20    9  45.8 

3.09 

6  11.4 

25 

20  19  13.70 

0.109 

20  25  57.4 

0.95 

8   0.9 

25 

20  24    2.19 

0.883 

20    8  32.2 

3.13 

6   7.8 

26 

20  19  11.65 

-0.068 

-20  26    2.1 

-0.14 

7  56.9 

26 

20  24  23.75 

40.913 

-20    7  15.9 

+3.93 

6   4.3 

27 

20  19  10.42 

-0.034 

20  26    4.0 

-0.09 

7  53.0 

27 

20  24  46.01 

0.949 

20    5  57.1 

3.34 

6   0.7' 

28 

20  19  10.00 

0.000 

20  26    3.1 

+0.10 

7  49.0 

28 

20  25    8.98 

0.971 

20    4  35.8 

3.45 

5  57.1 1 

29 

20  19  10.41 

+0.034 

20  25  59.5 

0.91 

7  45.1 

29 

20  25  32.64 

1.000 

20    3  11.8 

3.55 

5  53.6 

30 

20  19  11.62 

0.068 

20  25  53.2 

0.33 

7  41.2 

30 

20  25  56.99 

1.099 

20    145.3 

3.66 

5  50.1 

31 

20  19  13.66 

+0.109 

-20  25  44.0 

+0.44 

7  37.3 

31 

20  26  22.02 

+1.057 

-20    0  16.2 

+3.77 

5  46.6 

32 

20  19  16.51 

40.136 

-20  25  32.2 

40.65 

7  33.4 

32 

20  26  47.73 

+1.085 

-19  58  44.6 

+3.87 

5  43.1 

Day  of  the  Month. 

7th. 

15th. 

9Sd. 

Day  of  the  Month. 

1st. 

9th. 

17th. 

96th. 

Polar  Semidian 

leter  .  . 

2.1 

2l"6 

2.0 

21J 
2.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

20"6 
1.9 

2<f.1 
1.9 

19*6 
1.8 

m 

1.8 

Horizontal  Pan 

illax  .  . 

Kon-Th 

e  sign  +  Judicata!  north  declinations;  the  sUd.  —  in* 

ileale*  »atb  declinations. 
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GREEJjTWIOH  MJSAK  TIME. 

NOYEMBEB. 

DECEMBER. 

A        Apparent 

S            Right 
o        Anconaion. 

Vat.  of 
R.A. 
for  1 
Hour. 

Apparent 
Declination. 

Var.of 

Dec], 
fori 
Hoar. 

Meridian 
Passage. 

a 

0 

O 

1 

Apparent 

K)£kt 
Ascension. 

Var.of 
R.A. 
for  1 
Hoar. 

Apparent 
Declination 

Var.of 
Deck 
fori 
Hour. 

Meridian 
Passage. 

j?           Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

b    m     « 
1    20  26  47.73 

s 
+1.065 

0     »     a 
-19  58  44.6 

11 
+3.87 

li     111 
5  43.1 

1 

h    m     s 
20  44  16.45 

8 

+1.777 

-18  53  45^4 

n 
+6.90 

h    m 
4    2.5 

2l  20  27  14.10 

1.113 

19  57  10.5 

3.98 

5  39.6 

2 

20  44  59.33 

1.795 

18  50  58.6 

7.00 

3  59.3 

3|  20  2741.13 

1.140 

19  55  33.8 

4.09 

5  36.1 

3 

20  45  42.63 

1.813 

18  48    9.5 

7.10 

3  56.1 

4    20  28    8.82 

1.167 

19  53  54.5 

4.19 

5  32.7 

4 

20  46  26.35 

1.831 

18  45  18.2 

7.19 

3  52.9 

I    51  20  26  37.16 

1.194 

19  52  12.8 

4.30 

5  29.2 

5 

20  47  10.49 

1.848 

18  42  24.6 

7.99 

3  49.7 

6    20  29    6.14 

+1.991 

-19  50  28.5 

+4.40 

5  25.8 

6 

20  47  55.04 

+1.865 

-18  39  28.8 

+7.38 

3  46.5 

7  J  20  29  35.76 

1.947 

194841.7 

4.50 

5  22.3 

7 

20  48  39.99 

1.881 

18  36  30.7 

7.47 

3  43.3 

8  j  20  30    6.00 

1.973 

19  46  52.4 

4.61 

5  18.9 

8 

20  49  25.33 

1.897 

18  33  30.4 

7.56 

3  40.2 

9  j  20  30  36.87 

1.999 

19  45    0.7 

4.71 

5  15.4 

9 

20  50  11.06 

1.913 

18  30  27.9 

7.65 

3  37.0 

10    20  31    8.34 

1.394 

19  43    6.4 

4.81 

5  12.0 

10 

20  50  57.17 

1.999 

18  27  23.2 

7.74 

3  33.8 

II  1  20  31  40.43 

+1.349 

-19  41    9.6 

+4.99 

5    8.6 

II 

20  51  43.64 

+1.944 

-18  24  16.3 

+7.83 

3  30.6 

12;  20  32  13.12 

1.374 

19  39  10.4 

5.09 

5    5.2 

12 

20  52  30.47 

1.959 

18  21    7.2 

7.99 

3  27.5 

|  13    20  32  46.30 

1.399 

19  37    8.6 

5.19 

5    1.8 

13 

20  53  17.66 

1.973 

18  17  56.0 

8.01 

3  24.3 

14,  20  33  20.25 

1.493 

19  35.  4.4 

5.93 

4  58.5 

14 

20  54    5.19 

1.987 

18  14  42.6 

8.10 

3  21.2 

15    20  33  54.68 

1.447 

19  32  57.7 

5.33 

4  55.1 

15 

20  54  53.06 

9.001 

18  II  27.2 

8.19 

3  18.0 

|      1 
16    20  34  29.68 

+1.470 

-19  30  48.5 

+5.43 

4  51.7 

16 

20  55  41.26 

+9.015 

-18    8    9.5 

+8.98 

3  14.9 

17    20  35    5.23 

1.493 

19  28  37.0 

5.53 

4  48.4 

17 

20  56  29.78 

9.098 

18    4  49.8 

8.37 

3  11.8 

18    20  3541.32 

1.516 

19  26  23.0 

5.63 

4  45.1 

18 

20  57  18.62 

9.041 

16    1  28.0 

8.45 

3    8.7 

,19    20  36  17.96 

1.538 

19  24    6.6 

5.73 

4  41.8 

19 

20  58    7.75 

9.054 

17  58    4.2 

8.53 

3    5.6 

20    20  36  55.13 

[ 

1.560 

19  21  47.8 

5.83 

4  38.5 

20 

20  58  57.19 

9.066 

17  54  38.3 

8.69 

3    2.5 

21    20  37  32.81 

+  1.581 

-19  19  26.6 

+5.93 

4  35.2 

21 

20  59  46.91 

+9  078 

-17  51  10.4 

+8.70 

2  59.4 

22    20  38  11.01 

1.609 

19  17    3.0 

6.03 

4  31.9 

22 

21    0  36.91 

9.089 

17  47  40.6 

8.78 

2  56.3 

23;  20  38  49.71 

1.693 

19  14  37.0 

6.13 

4  28.6 

23 

21     127.19 

9.100 

17  44    8.7 

8.87 

2  53.2 

24    20  39  28.90 

1.643 

19  12    8.7 

6.93 

4  25.3 

24 

21    2  17.73 

9.111 

17  40  34.9 

8.95 

2  50.1 

J25   2040    8.58 

1.663 

19    9  38.0 

6.33 

4  22.0 

25 

21    3    8.54 

9.199 

17  36  59.2 

9.03 

2  47.0 

1  26   20  40  48.74 

+1.683 

-19    7    5.0 

+6.43 

4  18.8 

26 

21    3  59.60 

+9.133 

-17  33  21.5 

+9.11 

2  43.9 

127   20  41  29.37 

1.703 

19    4  29.7 

6.53 

4  15.5 

27 

21    4  50.91 

9.143 

172941.9 

9.19 

2  40.8 

J28   20  42  10.46 

1.799 

19    152.1 

6.69 

4  12.3 

28 

21    5  42.47 

9.153 

17  26    0.4 

9.97 

2  37.7 

29   2042  52.01 

1.741 

18  59  12.2 

6.79 

4    9.0 

29 

21    6  34.26 

9.1G3 

17  22  17.0 

9.35 

2  34.6 

!30   20  43  34.01 

1      i 

1.759 

18  56  29.9 

6.81 

4    5.8 

30 

21    7  26.28 

9.179 

17  1831.7 

9.43 

231.6 

31    20  44  16.45 

+  1.777 

-18  53  45.4 

+6.90 

4    2.5 

31 

21    8  18.52 

+9.181 

-17  14  44.6 

+9.50 

2  28.5 

32   20  44  59.33 

I      • 

+1.795 

-18  50  58.6 

+7.00 

3  59.3 

32 

21    9  10.98 

+9.190 

-17  10  55.7 

+9.58 

2  25.5 

Day  of  the  Month. 

2d. 

10th. 

18th. 

96th. 

Day  of  the  Month. 

4th. 

13th. 

20th. 

38th. 

86th. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

ia6 

1.7 

u 

18.2 

1.7 

178 
1.7 

17.4 

1.6 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

17.0 
1.6 

1*7 
1.6 

1& 
1.5 

1#3 
1.5 

16J 
1.5 

The  sign  +  prefix* 
tiona  are  decrea 

tdtothel 
aing.    Tl 

lourly  change  of  declination  indicate*  that  north  declinations  1 
i©  aign  —  indicates  that  north  declinations  are  decreasing  and 

we  increasing  1 
south  declinati 

uadaoutl 
ons  inert 

ldeclina- 
uudng. 

16 
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II 

GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

9 
e 

e 

t_ 

1 

Apparent 
Ascension. 

Var.  of 
HA. 

fori 
Hoar. 

Apparent 
ijteounauon. 

Tar.  of 

Decl. 
fori 
Hour. 

Meridian 
Passage. 

J3 
1 

a 

e 

1 

Apporout 

lEighi 
Ascension. 

Var.of 
Jl_  A, 
fori 

Hour. 

Apparent 
iseciinaaon. 

1>ccL 
lor  l 
Hoar. 

tf«rldlaa 
Passage.' 

1 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 
10  24  26.46 

s 
-0.298 

+  11°  39  17.7 

+9.39 

h    m 
15  37.5 

1 

h    m     s 
10  18    0.47 

s 
-0.695 

+12  22  23'.V 

+4.39 

13  99.1 

2 

10  24  19.11 

0.314 

11  40  14.6 

9.41 

15  33.4 

2 

10  17  43.70 

0.703 

12  24    7.9 

4.35 

13  24.9 

3 

10  24  11.36 

0.330 

II  41  13.5 

9.50 

15  29.3 

3 

10  17  26.75 

0.710 

12  25  52.8 

4.38 

13  20.7 

4 

10  24    3.23 

0.346 

II  42  14.6 

9.59 

15  25.3 

4 

10  17    9.64 

0.717 

12  27  38.3 

4.41 

13  16.4 

5 

10  23  54.73 

0.369 

11  43  17.7 

9.68 

15  21.2 

5 

10  16  52.36 

0.793 

12  29  24.4 

4.43 

13  12.2 

6 

10  23  45.85 

-0.378 

+  11  44  22.8 

+9.76 

15  17.1 

6 

10  16  34.93 

-0.799 

+1231  11.1 

+4.45 

13    8.0 

7 

10  23  36.59 

0.393 

1 1  45  30.0 

9.84 

15  13.0 

7 

10  16  17.35 

0.735 

12  32  58.3 

4.47 

13    3.8. 

8 

10  23  26.97 

0.408 

II  46  39.1 

9.99 

15    8.9 

8 

10  15  59.65 

0.740 

12  34  45.9 

4.49 

12  50.51 

9 

10  2:)  16.98 

0.40 

II  47  50.1 

3.00 

15    4.8 

9 

10  1541.82 

0.745 

12  36  33.9 

4.50 

12  55.3 

10 

10  23    6.64 

0.438 

11  49    3.1 

3.08 

15    0.7 

10 

10  15  23.88 

0.749 

12  38  22.1 

4.51 

I2&I.I! 

II 

10  22  55.93 

-0.453 

+  11  50  17.9 

+3.16 

14  56.6 

II 

10  15    5.84 

-0.753 

+12  40  10.6 

+4.59 

12  46.9 ! 

12 

10  22  44.87 

0.466 

II  51  34.5 

3.94 

14  52.5 

12 

10  14  47.70 

0.757 

12  41  59.3 

4.53    12  42.6 

13 

10  22  33.48 

0.489 

1 1  52  53.0 

3.31 

14  48.4 

13 

10  14  29.48 

0.761 

12  43  48.1 

4.54 

12  38.4 

14 

10  22  21.74 

0.496 

II  54  13.2 

3.38 

14  44.2 

14 

10  14  11.19 

0.764 

12  45  37.0 

4.54 

12  34.1 

15 

10  22    9.67 

0.510 

II  55  35.1 

3.45 

14  40.1 

15 

10  13  52.84 

0.766 

12  47  25.9 

4.53 

12  29.9 

16 

10  21  57.28 

-0.593 

+  11  56  58.7 

+3.59 

14  35.9 

16 

10  13  34.44 

-0.768 

+12  49  14.7 

+4.53 

12  25.7 

17 

10  21  44.56 

0.536 

1 1  58  24.0 

3.59 

14  31.8 

17 

10  13  15.99 

0.769 

12  51    3.4 

4.59 

12  21.4 

18 

10  21  31.53 

0.549 

1 1  59  50.8 

3.65 

14  27.7 

18 

10  12  57.52 

0.770 

12  52  51.9 

4.59 

12  17.2 

19 

10  21  18.18 

0.569 

12    1  19.1 

3.71 

14  23.5 

19 

10  12  39.03 

0.770 

12  54  40.2 

4.51 

12  13.0 

20 

10  21    4.54 

0.575 

12    2  48.9 

3.77 

14  19.3 

20 

10  12  20.53 

0.770 

12  56  28.2 

4.40 

12    6.7 

21 

10  20  50.61 

-0.587 

+12    4  20.2 

+3.63 

14  15.2 

21 

10  12   2.03 

-0.770 

+  12  58  15.8 

+4.47 

12    4.5 

22 

10  20  36.40 

0.599 

12    5  52.9 

3.89 

14  11.0 

22 

10  11  43.56 

0.769 

13    0    2.9 

4.45 

12    0.2 

23 

10  20  21.90 

0.610 

12    7  26.9 

3.95 

14    6.8 

23 

10  II  25.11 

0.768 

13    1  49.6 

4.43 

II  56.0 

24 

10  20    7.14 

0.691 

12    9    2.2 

4.00 

14    2.6 

24 

10  11    6.70 

0.767 

13    3  35.7 

4.41 

II  5I.8| 

25 

10  19  52.12 

0.639 

12  10  38.7 

4.05 

13  58.5 

25 

10  10  48.34 

0.765 

13    521.1 

4.36 

1 1  47.5 

( 

26 

10  19  36.85 

-0.649 

+  12  12  16.4 

+4.10 

13  54.3 

26 

10  10  30.03 

—0.769 

+  13    7    6.0 

+4.35 

II  43.3 

27 

10  19  21.33 

0.659 

12  13  55.2 

.4.14 

1350.1 

27 

10  10  11.79 

0.759 

13    8  50  2 

4.39 

II  39.1 1 

28 

10  19    5.58 

0.661 

12  15  35.0 

4.18 

13  45.9 

28 

10    9  53.64 

0  755 

13  10  33.5 

4.99 

II  34.8 

29 

10  18  49.61 

0.670 

12  17  15.8 

499 

1341.7 

29 

10    9  35.57 

0.751 

13  12  15.9 

4.95 

.11  30.6 ' 

30 

10  18  33.43 

0.679 

12  I8S7.6 

4.96 

13  37.5 

30 

10    9  17.61 

0.747 

13  13  57.5 

4.91 

II  26.4 

31 

10  18  17.05 

-0.687 

+12  20  40.2 

+4.99 

13  33.3 

31 

10    8  59.75 

-0.749 

+13  15  38.2 

+4.17 
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32 
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32 

10    8  42.01 
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Day  of  the  Month. 
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10th. 

18th. 

16th. 
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Horizontal  Parallax  .  . 
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Kot*.—  The  sign  +  indicate*  north  duolioAtiotii; 
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GBEEHWIOH  MEAtf  TIME. 

MAECH. 

APRIL. 

1 
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R.  A. 
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Var.of 
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| 
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3' 
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DeaLWtloTi . 
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Noon. 
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8 
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+4.96 

h    111 
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8 

10 

9  17.61 

0.747 

13  13  57.5 

4.91 
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2 

10    1  38.95 

0.434 

13  55   2.9 

9.17 

9  16.9 

3 

10 

8  59.75 

0.749 

13  15  38.2 

4.17 

11  88.1 

3 

10    1  28.73 

0.419 

13  55  53.9 

9.08 

9  12.8 

4 

10 

8  48.01 

0.737 

13  17  17.9 

4.13 

11  17.9 

4 

10    1  18.85 

0.404 

13  56  42.7 

1.99 

9   8.7 

5 

10 

8  84.40 

0.731 

13  18  56.5 

4.09 

11  13.7 

5 

10    1    9.33 

0.389 

13  57  29.4 

1.91 

9    4.7 

6 

10 
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-0.795 
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+4.04 

11    9.5 

6 

10    0   0.19 

-0.374 

+13  58  14.0 

+1.89 

9    0.6 

7 

10 

7  49.60 

0.719 

13  88  10.5 

3.99 

11    5.8 

7 

10    0  51.40 

0.369 

13  58  56.6 

1.73 

8  56.5 

«   8 

10 

7  38.43 

0.719 

13  83  45.7 

3.94 

11     1.0 

8 

10    0  42.98 

0.343 

13  59  37.0 

1.64 

8  52.4 

!   9 

10 

7  15.42 

0.705 

13  85  19.7 

3.89 

10  56.8 

9 

10    0  34.93 

0.397 

14    0  15.2 

1.55 

8  48.4 

10 

10 

6  58.58 

0.606 

13  86  58.5 

3.84 

10  58.6 

10 

10    0  27.26 

0.311 

14    0  51.3 

1.46 

8  44.3 

II 

10 

6  41.93 

-0.090 

4-13  88  83.9 

4-3.78 

10  48.4 

II 

10    0  19.97 

-0.995 

+14    125.2 

+1.87 

8  40.3 

1 18 

10 

6  85.47 

0.089 

13  89  54.0 

3.79 

10  44.8 

12 

10   0  13.06 

0.979 

14    1  57.0 

1.98 

8  36.2 

13 

10 

6   9.81 

0.673 

13  31  88.7 

3.66 

10  40.0 

13 

10   0    6.54 

0.963 

14    2  26.5 

1.19 

8  32.2 

14 

10 

5  53.16 

0.664 

13  38  49.9 

3.60 

10  35.8 

14 

10    0   0.41 

0.947 

14    2  53.8 

1.09 

8  28.2 

15 

10 

5  37.33 
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3.54 
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15 
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16 
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17 
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17 
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9  59  39.87 

0.181 

14    4  20.8 

0.73 
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10 
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19 
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0.63 
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20 

10 
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20 
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21 

10 
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4-13  42  16.7 
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21 
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88 

10 

3  53.36 

0.679 

13  43  31.0 

3.06 
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22 

9  59  25.79 
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0.35 

7  56.1 

83 

10 

3  39.58 

0.567 

13  44  43.4 

9.99 
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23 
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0.096 
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0.96 

7  52.2 
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9.91 
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24 

9  59  21.21 

0.078 
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0.16 
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| 

10 
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25 
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10 
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28 
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10 
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29 

9  59  16.97 
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0.31 
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30 

10 
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9.49 

9  29.3 

30 

9  59  17.35 
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0.41 
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10 
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+9.34 
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-0.60 
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32 

10 
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32 

9  59  19.35 
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-0.59 
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ar  Semidiam 
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i 
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that  north  decli 
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ting  and 

ire  increasing  and  sooth  deolina> 
south  declinations  increasing. 
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GKEEFWIOH  MEAK  TIME, 

MAY, 

JUNEt 
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1.93 
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9 
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GREENWICH  MEAN  TIME. 
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0.980 

12  33  34.6 

5.60 

3    4.9 

9 

10  28  17.55 

I  169 

II  16  28.5 

6.70 

1  16.4 

10 

10  15  14.44 

0.988 

12  31  19.7 

5.65 

3    1.4 

10 

10  28  45.48 

1.165 

II  13  47.5 

6.79 

1  12.9 

II 

10  15  38.25 

+0.998 

+  12  29    3.6 

-5.70 

2  57.8 

11 

10  2!)  13.49 

+1.168 

+  11  II    6.0 

-6.74 

1    9.5 

12 

10  16    2.26 

1.004 

12  26  46.4 

5  75 

2  54.2 

12 

10  29  41.57 

1.171 

II    8  24.1 

6.76 

1    6.0 

13 

10  16  26.46 

1.019 

12  24  28.1 

5.79 

2  50.7 

13 

10  30    9.71 

1.174 

II    5  41.8 

6.78 

1    2.6 

14 

10  16  50.86 

1.090 

12  22    8.6 

5.84 

2  47.2 

II 

10  30  37.93 

1  177 

11    2  59.0 

6.80 

0  59.1 

15 

10  17  15.44 

1.098 

12  19  48.1 

5.89 

2  43.7 

15 

10  31    6.22 

1.180 

11    0  15.7 

6.89 

0  55.7 

16 

10  17  40.20 

+  1.035 

+  12  17  26.5 

-5.93 

2  40.2 

16 

10  31  34.55 

+1.189 

+  10  57  32.2 

-6.83 

0  52.2 

17 

10  18    5.13 

.    1.049 

12  15    3.8 

5.97 

2  36.7 

17 

10  32    2.93 

1.184 

10  54  48.2 

6.84 

0  48.7 

18 

10  18  30.24 

1.049 

12  12  40.2 

6.01 

2  33.1 

18 

10  32  31.36 

1.186 

10  52    3.9 

6.85 

0  45.2 

19 

10  18  55.51 

1.066 

12  10  15.5 

6.05 

2  29.6 

10 

10  32  59.84 

1.188 

10  49  19.3 

6.86 

041.8 

20 

10  19  20.94 

1.063 

12    7  49.9 

6.09 

2  26.1 

20 

10  33  28.35 

1.189 

10  46  34.5 

6.87 

0  38.3 

21 

10  19  46.54 

+1.070 

+  12    5  23.4 

-6.13 

2  22.6 

21 

10  33  56.90 

41.190 

+  10  43  49.4 

-6.98 

0  34.9 

22 

10  20  12.30 

1.076 

12    2  55.9 

6.17 

2  19  1 

22 

10  34  25.48 

1.191 

10  41    4.0 

6.89 

0  31.4 

23 

10  20  38.20 

1.083 

12    0  27.5 

6.90 

2  15  6 

23 

10  34  54.03 

1.199 

10  38  18.5 

6.90 

0  28.0 

24 

10  21    4.24 

1.088 

1 1  57  58.3 

6.24 

2  12.1 

24 

10  35  22.71 

1.193 

10  35  32.8 

6.91 

0  24.5 

25 

10  21  30.43 

1.094 

1 1  55  28.2 

6.98 

2    8.6 

25 

10  3551.35 

1.194 

10  32  46.9 

6.91 

021.1 

26 

10  21  56.75 

+1.100 

+  11  52  57.3 

-6.31 

2    5.1 

26 

10  36  20.02 

+1.195 

+  10  30    0.9 

-6.99 

0  17.6 

27 

10  22  23.21 

1.105 

1 1  50  25.5 

6.34 

2    1.6 

27 

10  36  48.69 

1.195 

1027  14  8 

6.99 

0  14.2 

28 

10  22  49.79 

1.110 

1 1  47  53.0 

6.37 

1  58.1 

28 

10  37  17.37 

1  195 

10  24  28.6 

6.99 

0  10.7 

29 

10  23  16.5!) 

1.115 

II  45  19.7 

640 

1  54.7 

29 

10  37  46.05 

1.195 

10  21  42.4 

6.99 

0    7.2 

30 

10  23  43.34 

1.190 

1 1  42  45.6 

6.43 

1  51.2 

30 

10  38  14.73 

1.195 

10  18  56.1 

6.93 

0    3.7 

31 

10  24  10.29 

+1.195 

+  11  40  10.9 

-6.46 

1  47.7 

31 

10  38  43.41 

+  1.194 

+  10  16    9.8 

-6.93 

(   0    o.s 

\  28  M.8 

32 

10  24  37.35 

+1.130 

+  11  37  35.4 

-6.49 

1  44.2 

32 

10  39  12.08 

4-1.194 

+  10  13  23.5 

-6.93 

23  53.4 

Day  of  the  Month. 

.  5th. 

13th. 

21st. 

Wth. 

Day  of  the  Month. 

6th. 

14th. 

22d. 

80th. 

Polar  Semidiaoieter  .  . 
Horizontal  Parallax  .  . 

0.9 

7k 
0.9 

7.7 
0.9 

77 
0.9 

Polar  Semidiameter  ,  , 
Horizontal  Parallax  .  , 

7.6 
0.9 

76 

0.9 

7.<j 
0/J 

>        7.6 
0.9 

The  sign  +  prefix* 
tkmsaredeorea 

bd  to  the  hourly  change  of  declination  indicates 
sing.    The  sign  ~  indicates  that  north  deolinat 

that  north  declinations  are  increasing  and  south  declina- 
ions  are  decreasing  and  south  declinations  increasing. 
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8ATURN,   1890. 


GREEliTWICH  MEAltf  TIME. 

SEPTEMBER. 

OCTOBER. 

A 

1 

O 

i 

Apparent 

Right 
Ascension. 

Var.  of 
R.  A. 
fori 
Hoar. 

Apparent 
DecliuatioD. 

Var.  of 
Decl. 
fori 
Hoar. 

Meridian 
Passage. 

A 

a 

e 

a 

© 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 
Hoar. 

Apparent 
Decimation. 

Var.  of 
Decl. 
for  1 
Hour. 

Meridiai 
Piungs. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 
10  39  12.08 

8 

+1.194 

+  10  13  23.5 

-6.93 

h    ra 
23  53.4 

1 

h    m     s 
10  53    9.35 

8 

+1.106 

O        1        n 

+8  52  24.6 

-6.40 

h    »• 
22   9.3 

2 

10  39  40.74 

1.194 

10  10  37.2 

6.93 

23  49.9 

2 

10  53  35.82 

1.100 

8  4951.4 

6.37 

22   5.8 

3 

10  40    9.39 

1.193 

10    7  51.0 

6.99 

23  46.5 

3 

10  54    2.15 

1.094 

8  47  19.1 

6-34 

22   2.3 

4 

10  40  38.03 

1.193 

10    5    4.8 

6.99 

23  43.0 

4 

10  54  28.34 

1.068 

8  44  47.7 

6.30 

2I5&8 

5 

10  41    6.64 

1.199 

10    2  18.8 

6.91 

23  39.6 

5 

10  54  54.40 

1.089 

8  42  17.2 

6.96 

21  55.3 

6 

10  41  35.23 

+1.191 

+  9  59  32.9 

-6.91 

23  36.1 

6 

10  55  20.31 

+i.o:6 

+8  39  47.5 

-6.99 

21  51.8 

7 

10  42    3.79 

1.190 

9  56  47.1 

6.90 

23  32.7 

7 

10  55  46.06 

1.070 

8  37  18.9 

6.18 

21  4&.1 

8 

10  42  32.31 

1.188 

9  54    1.4 

6.90 

23  29.2 

8 

10  56  11.65 

1.063 

8  34  51.4 

6.14 

21  44.7 

9 

10  43    0.79 

1.186 

9  51  16.0 

6.89 

23  25.7 

9 

10  56  37.09 

1.056 

8  32  24.7 

6.10 

21  41.2 

10 

10  43  29.23 

1.184 

9  48  30.9 

6.88 

23  22.2 

10 

10  57    2.36 

1.049 

8  29  59.1 

6.05 

21  37.7 

II 

10  43  57.63 

+1.139 

+  9  45  46.0 

-6.87 

23  18.8 

11 

10  57  27.46 

+1.049 

+8  27  34.7 

-4.00 

2134.2 

13 

10  44  25.99 

1.180 

9  43    1.3 

6.86 

23  15.3 

12 

10  57  52.39 

1.035 

8  25  11.3 

5.95 

2130.7 

13 

10  44  54.28 

1.178 

9  40  17.0 

6.85 

23  11.9 

13 

10  58  17.14 

1.098 

8  22  49.0 

5.90 

21  27.2 

14 

10  45  22.51 

1.175 

9  37  33.0 

6.83 

23    8.4 

14 

10  58  41.70 

1.090 

8  20  27.9 

5.8S 

21  23.7 

15 

10  45  50.68 

1.179 

9  34  49.4 

6.81 

23    5.0 

15 

10  59    6.08 

1.019 

8  18   8.1 

5.80 

2120.2 

16 

10  46  18.79 

+1.169 

+  9  32    6.2 

-6.79 

23    1.5 

16 

10  59  30.26 

+1.004 

+8  15  49.5 

-5.75 

21  16.6 

17 

10  46  46.81 

1.166 

9  29  23.4 

6.77 

22  58.0 

17 

10  59  54.26 

0.996 

8  13  32.1 

5.70 

21  13.1 

18 

10  47  14.77 

1.163 

92641.1 

6.75 

22  54.5 

18 

II    0  18.06 

0.988 

8  11  16.0 

5.65 

21    9.5 

19 

10  47  42.64 

1.160 

9  23  59.3 

6.73 

2251.1 

19 

II    041.64 

0.979 

8   9    1.3 

5.59 

21    6.0 

20 

10  48  10.43 

1.156 

9  21  17.9 

6.71 

22  47.6 

20 

11    1    5.01 

0.970 

8   6  47.9 

5.53 

21    2.4 

21 

10  48  38.13 

+1.159 

+  9  18  37.1 

-6.69 

22  44.1 

21 

II     128.17 

+0.961 

+8    4  35.9 

-6.47 

20  58.9 

22 

10  49    5.73 

1.148 

9  15  56.9 

6.67 

22  40.6 

22 

11     151.11 

0.959 

8   2  25.3 

5.41 

20  55.3 

23 

10  49  33.24 

1.144 

9  13  17.3 

6.65 

22  37.2 

23 

11    2  13.83 

0.943 

8   0  16.2 

5.35 

20  51.8 

24 

10  50    0.65 

1.140 

9  10  38.2 

6.69 

22  33.7 

24 

II    2  36.33 

0.933 

7  58   8.5 

5.99 

20  48.2 

26 

10  50  27.95 

1.136 

9    7  59.9 

6.59 

22  30.2 

25 

II    2  58.60 

0.993 

7  56    2.3 

5.93 

20  44.7 

26 

10  50  55.14 

+1.131 

+  95  22.2 

-6.56 

22  26.7 

26 

11    3  20.63 

+0.913 

+7  53  57.6 

-6.16 

2041.1 

27 

10  51  22.23 

1.196 

9    2  45.2 

6.53 

22  23.2 

27 

II    3  42.43 

0.903 

7  51  54.4 

5.10 

20  37.5 

28 

10  51  49.19 

1.191 

9    0    8.9 

6.50 

22  19.7 

28 

II    4    3.99 

0.893 

7  49  52.9 

5.04 

20  33.9 

29 

10  52  16.03 

1.116 

8  57  33.3 

6.47 

22  16.3 

29 

II    4  25.31 

0.883 

7  47  52.9 

4.97 

20  30.3 

30 

10  52  42.75 

1.111 

8  54  58.5 

6.44 

22  12.8 

30 

11    4  46.38 

0.873 

7  45  54.5 

4.90 

20  26.7 

31 

10  53    9.35 

+1.106 

+  8  52  24.6 

-6.40 

22    9.3 

31 

11    5    7.20 

+0.869 

+7  43  57.7 

-4.83 

20  23./ 

32 

10  53  35.82 

+1.100 

+  8  49  51.4 

-6.37 

22    5.8 

32 

11    5  27.76 

+0.851 

+7  42   2.6 

-4.76 

2019.5 

Day  of  the  Month. 

7th. 

15th. 

2Sd. 

Day  of  the  Month. 

1st. 

tth. 

17th. 

tttb. 

Polar  Semidian 

leter 

7.6 
0.9 

7% 
0.S 

7^ 
0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

u 

7.7 
0.9 

7.7 
0.9 

n 

7.6 
0.9 

7.9 
0.9 

Horizontal  Pan 

illax 

yon.— The  sign  +  indicate*  north  fctihtttttOUi 

the  sign  —  indicates  ac 

nth  declinations. 

* 

=. 

SATURN,    1890. 
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GREENWICH  MEAN  TIME* 


NOVEMBER, 


5 
§ 


Apparent 

Right 
Ascension. 


I 

2 
3 

4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Noon. 


h 
II 
II 
II 
II 
II 


m     8 
5  27.76 

5  48.07 

6  8.11 
6  27.87 

6  47.37 

7  6.60 
7  25.54 

7  44.19 

8  2.55 
8  20.62 


II  8  38.39 

II  85586 

II  9  13.01 

II  9  29.86 

II  9  46.39 

II  10    2.60 

II  10  18.49 

II  10  34.06 

II  10  49.29 

II  II    4.19 

IMI  18.75 

1 1  11  32.98 

1 1  1 1  46.87 

II  12    0.41 

II  12  13.60 

II  12  26.44 

II  12  38.91 

II  12  51.04 

II  13    2.81 

II  13  14.22 

II  13  25.26 

II  13  35.93 


Var.of 
R.A. 
fori 
Hoar. 


Noon. 


+•.851 
0.840 
0.899 
0.818 
0.807 

+0.795 
0.783 
0.771 
0.750 
0.747 

40.734 
0.791 
0.708 
0.695 
0.889 

+0.689 
0.656 
0.649 
0.698 
0.614 


0.586 
0.679 
0.557 
0  549 

+0.598 
0.513 
0.498 
0.483 
0468 

+0.453 


Apparent 
Declination . 

Var.of 
Deol. 
fori 
Honr. 

Noon. 

Noon. 

+7  42    2.6 

-4.76 

7  40    9.2 

4.69 

7  38  17.6 

4.e» 

7  36  27.7 

4.55 

7  34  39.5 

4.47 

+7  32  53.1 

-4.40 

7  31    8.6 

4.39 

7  29  26.0 

4.94 

7  27  45.3 

4.16 

7  26    6.4 

4.08 

+7  24  29.6 

-4.00 

7  22  54.7 

3.99 

7  21  21.9 

3.84 

7  19  51.0 

3,75 

7  18  22.2 

3.66 

+7  16  55.6 

-3.57 

7  1531.0 

3.48 

7  14    8.6 

3.39 

7  12  48.3 

3.30 

7  1 1  30.2 

3.91 

+7  10  14.3 

-3.19 

7    9    0.5 

3.03 

7    7  49.1 

9.93 

7    6  39.9 

9.84 

7    5  32.9 

9.74 

+7    4  28.2 

-9.65 

7    3^5.9 

956 

7    2  25.9 

9.46 

7    1  28.2 

9.36 

7    0  32.8 

9.96 

+6  59  39.9 

-9.16 

+6  58  49.4 

-9.06 

Meridian 
Passage. 


h  m 
20  19.5 
20  15.9 
20  12.3 
20  8.7 
20    5.1 

20  1.5 
19  57.9 
19  54.3 
19  50.6 
19  47.0 

19  43.4 
19  39.7 
19  36.0 
19  32.4 
19  28.7 

19  25.0 
19  21.4 
19  17.7 
19  14.0 
19  10.3 

19  6.6 
19  2.9 
18  59.2 
18  55.5 
18  51.8 

18  48.1 
18  44.3 
18  40.6 
18  36.9 
18  33.1 

18  29.3 
18  25.6 


Day  of  the  Month. 


Polar  Semidiameter 
Horizontal  Parallax 


3d. 


7.9 
0.9 


10th. 


8.0 
0.9 


18th. 


8.1 

0.9 


26th. 


8.2 
0.9 


DECEMBER. 


Apparent 

Right 
Ascension. 


Noon. 


Var.of 
RA. 
fori 
Hoar. 


Noon. 


h  m  s 
I  13  25.26 
I  13  35.93 
I  13  46.22 
I  13  56.14 
I  14  5.68 


I  14  14.64 

1  14  23.61 

I  14  32.00 

I  14  39.99 

I  14  47.59 

I  14  54.79 

I  15  1.60 

I  15  8.00 

I  15  14.00 

I  15  19.60 

I  15  24.79 

I  15  29.58 

I  15  33.97 

I  15  37.94 

I  15  41.51 

I  15  44.66 

1  15  47.41 

1  15  49.75 

I  15  51.69 

I  15  53.21 

I  15  54.33 

I  15  55.03 

I  15  55.33 

I  15  55.20 

I  15  54.68 

I  15  53.74 

1  15  52.40 


+0.453 
0.438 
0.429 
0.406 
0.390 

+0.374 
0.358 
0.349 
0.395 
0.308 

+0  999 
0.975 
0.959 
0.949 
0.995 

+0.908 
0.191 
0.174 
0.157 
0.140 

+0.193 
0.106 
0.089 
0.079 
0.055 

+0.038 

0.091 

+0.004 

-0.013 

0.030 

-0.047 
-0.065 


Apparent 
Decimation. 


Noon. 

+6  59  39!b 
6  58  49.4 
6  58  1.3 
6  57  15.6 
6  56  32.3 

+6  55  51.6 
6  55  13.3 
6  54  37.5 
6  54  4.2 
6  53  33.5 

+6  53  5.4 
6  52  39.8 
6  52  16.8 
6  51  56.3 
6  51  38.5 

+6  51  23.2 
6  51  10.5 
6  51  0.4 
6  50  52.9 
6  50  48.0 

+6  50  45.7 
6  50  46.0 
6  50  48.9 
6  50  54.5 
6  51    2.5 

+6  51  13.1 
6  51  26.3 
6  51  42.1 
6  52  0.5 
6  52  21.4 

+6  52  44.8 
+6  53  10.8 


Var.of 
Decl. 
fori 
Hour. 


Noon. 


-9.16 
9.06 
1.96 
1.86 
1.75 

-1.65 
1.55 
1.45 
1.34 
1.93 

-1.13 
1.09 
0.91 
0.80 
0.69 

-0.59 
0.48 
0.37 
0.96 
0.15 

-0.05 

+0.06 

0.17 

0.98 

0.39 

+0.50 
0.60 
0.71 
0.89 
0.99 

+1.03 
+1.14 


Meridian 
Passage. 


h  m 
18  29.3 
18  25.6 
1821.8 
18  18.1 
18  14.3 

18  10.5 
18  6.7 
18  2.9 
17  59.1 
17  55.3 

17  51.5 
17  47.6 
17  43.8 
17  40.0 
17  36.1 

17  32.3 
17  28.4 
17  24.5 
17  20.7 
17  16.8 

17  12.9 
17  9.0 
17  5.1 
17  1.2 
16  57.3 

16  53.4 
16  49.5 
16  45.5 
1641.6 
16  37.7 

16  33.7 
16  29.7 


Day  of  the  Month. 

Polar  Semidiameter 
Horizontal  Parallax 


4th. 


8.4 
0.9 


12th. 


8.5 

i.b 


20th. 


8.6 
1.0 


28th. 


8.7 
1.0 


86th. 


8.8 
1.0 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  sonth  declina- 
tions are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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GBEEKTFIOH  KEAN  TIME. 

Month 
and 
Day. 

Kisht 
Am-iMiiHmu. 

Vatvaf 
IJ.A. 
fori 
Day. 

■  \  Mif.ii-  nr 
LWllDAtion. 

Vax.of 

fori 
Day, 

>l"..-j.||.,n 
]JU£eki,i;i«. 

Month 
And 
Dftj. 

Apparent 

Itiglit 
AaGeDJrfob. 

Var.or 
R,A> 
fori 
Day. 

AppaJrent 
Declination 

Var^f 

lJ4Cl. 

fori 

Day. 

M*rtdlaa 

yoon, 

Jtfonn, 

Jfr* 

jYoon. 

JtfbtfW. 

Nw*L- 

ffiwn. 

*~- 

Jan.  2 

h   m     S 

13  38  34.36 

8 

+5.911 

-9  3730.'o 

-32.31 

h    m 
1847.3 

July  1 

h  m    b 
13  24  26.92 

8 

+0.117 

Oil* 

-  8  1622.0 

-3.17 

h    as 
6  45.4 

6 

13  3856.43 

5.120 

9  39  30.0 

27.71 

1831.9 

5 

13  24  28.96 

0.902 

815  44.0 

7.84 

629.7 

10 

13  39  15.30 

4  310 

941  11.5 

23.01 

18  16.5 

9 

13  24  34.14 

1.690 

8  16  24.7 

12.51 

6J4.I 

14 

13  39  30.89 

3.482 

9  42  34.1 

18.24 

18    1.0 

13 

13  24  42.48 

2.480 

817  24.1 

17.17 

5  58.5 

18 

133943.14 

2.638 

9  43  37.4 

13.39 

17  45.4 

17 

13  24  53.97 

3.264 

81842.1 

21.81 

5  42.9 

22 

13  39  51.99 

+1.785 

-9  44  21.2 

-  8.50 

17  29.9 

21 

1325   8.58 

+4.039 

-  820  18.5 

-96.38 

527.4 

26 

13  39  57.42 

0.930 

9  44  45.4 

-  3.61 

17  14.2 

25 

13  25  26.27 

4.800 

8  22  12.9 

30.83 

5  12.0 

30 

13  39  59.43 

+0.080 

944  50.1 

+  1.23 

16  58.5 

29 

13  2546.96 

5.542 

824  25.0 

35.16 

4  56.6 

Feb.   3 

13  39  58.07 

-0.760 

9  44  35.6 

6.00 

16  42.7 

Aug.  2 

1326  10.58 

6.265 

826  54.0 

39.36 

4  41.3 

7 

13  39  53.37 

1.589 

9  44    2.2 

10.70 

16  26.9 

6 

13  26  37.05 

6.970 

829  39.6 

43.49 

4  26.0 

II 

13  39  45.37 

-2.407 

-9  43  10.1 

+15.33 

16  11.1 

10 

13  27   6.31 

+7.656 

-  83241.2 

-47.36 

4  10.8 

15 

13  39  34.14 

3.207 

9  4159.6 

19.85 

15  55.1 

14 

13  27  38.28 

8.321 

8  35  58.3 

51.16 

355.6 

19 

13  39  19.75 

3.981 

94031.5 

24.23 

15  39.2 

18 

13  28  12.85 

8.958 

8  39  30.2 

54.77 

340.4 

23 

13  39   2.33 

4.724 

938  46.1 

28.41 

15  23.2 

22 

13  28  49.90 

9.564 

8  43  16.2 

58.18 

3  25.3 

27 

13  38  42.02 

5.425 

9  36  44.5 

32.37 

15   7.1 

26 

13  29  29.31 

10.137 

8  47  15.4 

61.37 

3  10.2 

Mar.  3 

13  38  18.99 

-6.084 

-9  34  27.5 

+36.08 

1451.0 

30 

13  30  10.95 

10.677 

-  8  5126.9 

-64.35 

2  55.2 

7 

13  37  53.40 

6.699 

9  3156.2 

39.54 

14  34.8 

Sept  3 

13  30  54.69 

11.187 

855  49.9 

67.19 

240.2 

11 

13  37  25.45 

7.269 

929  11.5 

42.73 

14  18.6 

.7 

13  31  40.40 

11.666 

9   0  23.6 

69.69 

225.2 

15 

13  36  55.32 

7.789 

92614.7 

45.66 

14    2.4 

II 

13  32  27.97 

12.110 

9   5   7.2 

79.06 

210.3 

19 

13  36  23.21 

8.254 

9  23   6.7 

48.26 

1346.1 

15 

13  33  17.23 

12.517 

9   9  59.8 

74.19 

155.4 

23 

13  35  49.37 

-8.658 

-9  19  49.1 

+50.51 

13  29.8 

19 

13  34    8.04 

12.881 

-  9  15   0.3 

-76.04 

140.5 

27 

13  35  14.05 

8.992 

9  16  23.2 

52.38 

13  13.5 

23 

13  35   0.23 

13.204 

9  20   7.8 

77.64 

125.6 

31 

13  34  37.51 

9.263 

9  12  50.5 

53.86 

12  57.2 

27 

13  35  53.61 

13.485 

92521.1 

78.97 

1  10.8 

Apr.   4 

13  34    0.03 

9.468 

9   9  12.8 

54.97 

12  40.8 

Oct.    1 

13  36  48.06 

13.729 

9  30  39.2 

80.07 

0  56.0 

8 

13  33  21.86 

9.610 

9   531.3 

55.72 

1224.5 

5 

13  37  43.39 

13.932 

9  36    1.4 

80.95 

0  41.2 

12 

13  32  43.24 

-9.688 

-9    1  47.5 

+56.09 

12   8.1 

9 

13  38  39.46 

14.095 

-  9  4 1  26.5 

-81.58 

026.4 

16 

13  32    4.44 

9.698 

8  58   3.0 

56.08 

U  51.7 

13 

13  39  36.09 

14.912 

9  46  53.6 

81.94 

0  11.6 

20 

13  3125  75 

9.637 

8  54  19.4 

55.65 

1 1  35.3 

17 

13  40  33.09 

14.281 

9  52  21.7 

82.02 

2353.1 

24 

13  30  47.44 

9.506 

8  50  38.4 

54.81 

11  19.0 

21 

13  41  30.27 

14.302 

9  57  49.4 

81.81 

2338.3 

28 

1330    9.79 

9.308 

847    1.5 

53.57 

11    2.6 

25 

13  42  27.45 

14.979 

10   3  15.8 

81.35 

2323.5 

May  2 

13  29  33.06 

-9.051 

-8  43  30.3 

+51.98 

10  46.3 

29 

13  43  24.44 

14.211 

-10   8  39.9 

-80.64 

23  8.7 

6 

13  28  57.46 

8.736 

8  40   6.1 

50.05 

10  30.0 

Nov.  2 

13  44  21.08 

14.101 

10  14    0.6 

79.70 

2254.0 

10 

13  28  23.24 

8.366 

8  36  50.3 

47.80 

10  13.7 

6 

1345  17.19 

13.946 

10  19  17.1 

78.51 

2239.2 

14 

13  27  50.61 

7.940 

8  33  44.1 

45.22 

10  57.4 

10 

13  46  12.59 

13.742 

10  24  28.4 

77.05 

2224.4 

18 

13  27  19.79 

7.459 

8  30  48.9 

42  32 

941.2 

14 

13  47   7.06 

13.469 

10  29  33.2 

75.32 

22  9.5 

22 

13  26  51.00 

-6.927 

-8  28   6.0 

+39.10 

9  25.0 

IS 

13  48   0.43 

13.166 

-10  34  30.6 

-73.32 

2154.7 

26 

13  2624.43 

6.350 

8  25  36.5 

35.61 

9   8.8 

22 

13  48  52.48 

12.838 

10  39  19.5 

71.09 

2139.8 

30 

13  26    0.25 

5.735 

8  23  21.4 

31.90 

8  52.7 

26 

13  49  43  07 

12.449 

10  43  59.1 

63.65 

21  24.9 

Juue  3 

13  25  38.59 

5.088 

82121.5 

28.01 

8  36.6 

30 

13  50  32.02 

12.018 

10  4828.5 

66.00 

21  10.0 

7 

13  25  19.58 

4.412 

8  19  37.6 

23.94 

8  20.6 

Dec   4 

1351  19.16 

11.544 

10  52  46.8 

63.13 

20  55.0 ' 

1 

II 

13  25   3.34 

-3.706 

-8  18  10.2 

+19.71 

8   4.6 

8 

13  52    4.32 

11.025 

-10  5653.2 

-60.03 

2040.1 

15 

13  24  49.97  |  2.973 

8  17   0.1 

15.31 

7  48.7 

12 

13  52  47.31 

10.462 

II    0  46.8 

56.71 

2025.0 

I!) 

13  24  39.581  2.218 

8  16   7.9 

10.78 

7  32.8 

16 

13  53  27.96 

9.857 

11    4  26.6 

53.18 

20 10.01 

23 

13  24  32.251   1.447 

8  15  34.0 

6.16 

7  16.9 

20 

13  54    6.12 

9.215 

II    7  52.0 

49.47 

1954.9 

27 

13  24  28.02-0.667 

8  15  18.6 

+  1.50 

7    1.1 

24 

13  54  41.63 

8.541 

1111    2.2 

45.61 

1939.7 

July    1 

13  24  26.92+0. 117 

-815  22.0 

-3.17 

6  45.4 

28 

13  55  14.40 

+7.838 

-11  13  56.7 

-41.69 

1924.5 

5 

13  24  28.96  +0.902 

-815  44.0 

-7.84 

6  29.7 

32 

13  5544.29 

* 

+7.109 

-11  1635.0 

-37.50 

lOj^j 

Greats 
Least! 

Bt  horizontal  p 
horizontal  pan 

arallax 
J  lax, 

,            April 

OotolM 

14,  0* 
sr  19,  P 

'.51. 
'.45. 

Grea 
Leaf 

tteet  aemidian 
it  aemidJameto 

teter, 
sr, 

Ap 
Oct 

rii      14, 
obertt, 

V'Jtt- 
l".7l 

NEPTUNE,   1890. 
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GREENWICH  MEAN  TIME. 

Month 
and 

Apparent 
Ascension. 

Var.of 
R.A. 
fori 
Day. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Day. 

Meridian 
Passage. 

Month 
and 
Day. 

Apparent 

Bight 
Ascension. 

Var.of 
R.A. 
fori 
Day. 

Apparent 
Declination 

Var.of 
Decl. 
fori 
Day. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Jan.    2 

h   m     s 
4    145.51 

8 

-6.067 

O        1        II 

+  18  57  27.6 

it 
-11.74 

h     m 
911.9 

July   1 

h  m     s 
4  15  49.05 

8 

+8.103 

o       /       // 

+1941  15.9 

+18.85 

h    m 
21  34.4 

6 

4    126.07 

4.6u3 

18  56  43.3 

10.41 

8  55  9 

5 

4  16  20.90 

7.816 

19  4229.3 

17.86 

21  19.2 

IO 

4    1    8.32 

4.915 

1856    4.4 

9.03 

8  39.9 

9 

4  16  51.54 

7.509 

19  43  38.7 

16.89 

21    4.0 

14 

4   0  52.39 

3.744 

18  5531.2 

7.55 

823.9 

13 

4  17  20.88 

7.169 

19  44  43.8 

15.73 

20  48.7 

18 

4    0  38.40 

3.948 

18  55    4.1 

599 

8   7.9 

17 

4I7  4R.80 

6.799 

194544.5 

14.60 

20  33.5 

22 

4   0  26.43 

-2.739 

+  18  54  43.3 

-4.41 

7  520 

21 

4  1815.18 

+6.396 

+  19  46  40.5 

+13.40 

20  18.2 

26 

4    0  16.57 

9.196 

18  54  28.9 

9.77 

7  36.1 

25 

4  18  39.94 

5.978 

194731.7 

19.19 

20   2.8 

30 

4    0   8.88 

1.647 

1854  21.2 

-  1.10 

7  20.2 

29 

4  19   2.98 

5.540 

19  48  18.0 

10.95 

19  47.5 

Feb.    3 

4    0   3.41 

1.088 

18  54  20.1 

+  0.57 

7   4.4 

Aug.  2 

4  19  24.24 

5.086 

19  48  59.3 

9.71 

19  32.1 

7 

4    0   0.19 

-0.599 

18  54  25.7 

9.95 

6  48.6 

6 

4  19  43.64 

4.619 

19  49  35.6 

8.49 

19  16.7 

II 

3  59  59.24 

+0.048 

+18  54  38.0 

+  3.93 

6  32.9 

10 

420    1. 11 

+4.118 

+19  50   6.6 

+  7.11 

19    1.3 

15 

4    0   0.58 

0625 

18  54  57.1 

5.60 

6  17.2 

14 

4  20  16.56 

3.606 

19  50  32.4 

5.78 

18  45.8 

19 

4    0   4.24 

1.909 

18  5522.8 

7.94 

6    1.6 

18 

4  20  29.94 

3.078 

19  50  52.8 

4.41 

18  30.3 

23 

4    0  10.19 

1.773 

18  55  55.0 

8.87 

5  45.9 

22 

42041.17 

9.540 

19  51    7.7 

3.06 

18  14.7 

27 

4    0  18.42 

9.340 

18  56  33.7 

10.46 

530.3 

26 

4  20  50.25 

1.995 

19  51  17.3 

1.79 

17  59.1 

Mar.  3 

4    028.89 

+9.891 

+  18  57  18.6 

+11.97 

5  14.8 

30 

420  57.14 

+1.445 

+  1951  21.5 

+  0.39 

17  43.5 

7 

4   0  41.53 

3.499 

18  58   9.4 

13.44 

4  59.3 

Sept.  3 

4  21    1.80 

0.888 

19  51  20.4 

-  0.95 

17  27.9 

II 

4   0  56.31 

3.959 

18  59   6.0 

14.84 

4  43.8 

7 

4  21    4.24 

+0.331 

19  51  13.9 

9.98 

17  12.2 

15 

4    1  13.18 

4.473 

19    0    8.0 

16.16 

4  28.3 

11 

4  21    4.44 

-0.939 

19  51    2.2 

3.59 

16  56.5 

19 

4    1  32.06 

4.970 

19    1  15.2 

17.44 

4  12.9 

15 

4  21    2.39 

0.791 

19  50  45.2 

4.90 

1640.7 

1            ** 

4    152.90 

+5.447 

+  19    2  27.4 

+  18.64 

3  57.6 

19 

4  20  58.12 

-1.344 

+  19  50  23.1 

-6.14 

16  24.9 

1           27 

4    2  15.60 

5  899 

19    3  44.2 

19.74 

3  42.2 

23 

4  20  51.65 

1.889 

19  49  56.1 

7.37 

16   9.0 

1           31 

4    2  40.06 

6.397 

19    5    5.2 

90.74 

3  26.9 

27 

4  20  43.03 

9.417 

19  49  24.2 

8.57 

15  53.2, 

jApr.    4 

4    3   6.18 

6.730 

19   6  30  0 

91.65 

3  1 1 .6 

Oct.     1 

4  20  32.33 

9.931 

19  48  47.6 

9.69 

15  37.3 1 

8 

4    3  33.87 

7.109 

19    7  58.3 

99.48 

2  56.3 

5 

4  20  19.60 

3.439 

19  48   6.7 

10.78 

15  21.3 

12 

4    4    3.02 

+7.463 

+19   9  29.7 

+93.90 

241.1 

9 

4  20    4.90 

-3.913 

+  194721.4 

-11.84 

15    5.3 

16 

4    4  33.54 

7.790 

19  1 1    3.8 

93.85 

2  25.9 

13 

4  19  48.33 

4.369 

19  46  32.1 

19.81 

14  49.3 

20 

4    5   5.30 

8.088 

19  12  40.4 

94.40 

2  10.7 

17 

4  19  29.98 

4.800 

19  45  39.0 

13.71 

14  33.3, 

24 

4    5  38.20 

8.356 

19  14  18.9 

94.83 

1  55.5 

21 

4  19   9.97 

5.199 

19  44  42.5 

14.53 

II  17.2 

28 

4   6  12.10 

8.589 

19  15  58.9 

95.16 

1  40.3 

25 

4  18  48.43 

5.569 

19  43  42.8 

15.96 

14    I.I, 

May  2 

4    6  46.87 

+8.799 

+19  1740.1 

+95.40 

1  25.2 

29 

4  1825.49 

-5.897 

+  19  42  40.5 

-15.91 

13  45.0  | 

6 

4    7  22.40 

8.968 

19  19  22.0 

95.55 

1  10.0 

Nov.  2 

4  18    1.30 

6.199 

19  4135.7 

16.48 

13  28.9  j 

10 

4    7  58.57 

9.111 

1921    4.4 

95.63 

0  54.9 

6 

4  17  36.00 

6.454 

19  40  28.8 

16.95 

13  12.8, 

14 

4    8  35.25 

9.995 

19  22  46.9 

95.59 

0  39.8 

10 

4  17   9.72 

6.675 

19  39  20.2 

17.33 

12  56.6  j 

18 

4    9  12.33 

9.307 

19  24  29.0 

95.47 

0  24.7 

14 

4  1642.66 

6.849 

19  38  10.3 

17.60 

12  40.4  | 

22 

4   9  49.66 

+9.353 

+  1926  10.5 

+95.95 

0   9.5 

18 

4  16  14.99 

-6.978 

+  19  36  59.6 

-17.79 

12  24.21 

26 

4  10  27.11 

9.367 

1927  50.9 

94.94 

23  50.7 

22 

4  1546.90 

7.058 

19  35  48.7 

17.73 

12   8.0  ! 

30 

4  1 1    4.55 

9.349 

1929  29.9 

94.55 

23  35.6 

26 

4  15  18.58 

7.097 

19  34  37.9 

17.64 

II  51.8 1 

Jane  3 

4  1141.86 

9.301 

19  31    7.2 

94.07 

23  20.5 

30 

4  1450.18 

7.091 

19  33  27.7 

17.46 

1 1  35.0 

I 

7 

4  12  18.92 

9.994 

19  32  42.4 

93.53 

23   5.3 

Dec.   4 

4  1421.91 

7.039 

19  32  18.4 

17.15 

II  l!M 

11 

4  12  55.61 

+9.115 

+  19  34  15.4 

+99.94 

22  50.2 

8 

4  13  53.93 

-6.941 

+  1931  10.7 

-16.71 

II    3.2, 

15 

4  13  31.80 

8.975 

19  3545.8 

99.95 

22  35.1 

12 

4  13  26.44 

6.798 

19  30   5.0 

16.15 

10  47.1 

19 

4  14    7.37 

8.803 

19  37  13.3 

91.50 

22  19.9 

16 

4  12  59.61 

6.606 

1929    1.7 

15.47 

10  30.9 

23 

4  14  42.18 

8.597 

19  38  37.7 

90.67 

22   4.8 

20 

4  12  33.65 

6.369 

19  28    1.4 

14.69 

10  14.8 

27 

4  15  16.11 

8.363 

19  39  58.6 

19.78 

21  49.6 

24 

4  12   8.71 

6.099 

19  27    4.4 

13.79 

9  58.6 

July  1 

4  1549.05 

+8.103 

+  1941  15.9 

+18.85 

21  34.4 

28 

4  1144.96 

-5.778 

+19  26  11.2 

-19.80 

9  42.5 

5 

4  1620.90 

+7.816 

+  19  4229.3 

+17.86 

21  19.2 

32 

4  1 1  22.53 

-5.499 

+  19  25  22.1 

-11.74 

9  26.4  , 

Greatest  horizontal  parallax, 
Least  horizontal  parallax, 


November  24,  0".31. 
May  23,  0"  29. 


Greatest  semidiameter, 
Least  semldiameter, 


.November  24,  1".33. 
Kay  23,  1".25. 
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MERCURY.                                                           1 

GREENWICH  MEAN  NOON. 

Heliocentric 

Ixmsitade, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

Heliocentric 

Daily 

Logarithm 
of 

Logarithm  of  Distance    I 
from  Earth—            1 

Date. 

1 

to 
Orbit 

Latitude. 

Motion. 

Radius 
Vector. 

At  Date. 

At  Interne-  j 
diateDate.   | 

i 

1 
Jan.   0 

329 

26 

7.2 

O       1       II 

3  54    9.0 

/      // 
-  5  23.1 

O        I         II 

-6  50  27.4 

+  6    5.5 

9.5950178 

0.1050465 

0.0994123   ' 

2 

337 

27 

46.3 

4    7  51.4 

8  23.9 

6  33  58.1 

10  99.6 

9.5823237 

0.0933973 

0.0869610  , 

4 

.345  58 

31.8 

4  93    8.3 

10  53.0 

6    8    6.0 

15  98.1 

9.5689666 

0.0801424 

0.0728590  1 

6 

355 

1 

13.4 

4  39  45.8 

12  28.5 

5  31  44.9 

90  57.6 

9.5551929 

0.0651108 

0.0568765  { 

8 

4 

38 

17.7 

4  57  96.8 

12  49.3 

4  44     1.4 

96  48.3 

9.5413453 

0.0481363 

0.0388742  ' 

10 

14 

51 

22.4 

5  15  40.0 

-11   37.2 

-3  44  30.4 

+39  41.9 

9.5278779 

0.0290764 

0.0187339 

1          ,2 

25 

40 

48.2 

5  33  38.4 

8  45.0 

2  33  35.7 

38    5.9 

9.5153573 

0.0078524 

9.9964346  ' 

1          M 

37 

5 

3.9 

5  50  18.3 

-  4  22.9 

-1   12  52.7 

49  99.0 

9.5044419 

9.9845044 

9.9720987  , 

16 

49 

0 

15.8 

6    4  90.3 

+  0  53.5 

+0  14  35.6 

44  43.5 

9.4958264 

9.9592721 

9.9461008  , 

i          '* 

61 

19 

41.3 

6  14  91.3 

6  11.1 

1  44  18.1 

44  30.8 

9.4901491 

9.9326850 

9.9191506 

20 

73 

54 

1.3 

6  19    6.1 

+10  24.3 

+3  10  42.4 

+41  94.3 

9.4878779 

9.9056508 

9.8923617  ; 

22 

86 

31 

59.5 

6  17  53.9 

12  38.7 

4  28    6.9 

35  35.8 

9.4892118 

9.8794887 

9.8672489 

24 

99 

1 

36.5 

6  10  47.0 

12  28.5 

5  31  45.0 

97  46.8 

9.4940332 

Q.855870I 

9.8455781 

26 

III 

II 

41.4 

5  58  39.6 

10     4.5 

6  18  33.7 

18  57.4 

9.5019362 

9.8365825 

9.8290647 

28 

122 

53 

13.3 

5  49  96.8 

6     4.7 

6  47  34.7 

10    8.0 

9.5123161 

9.8231637 

9.8189669 

1          30 

134 

0 

2.6 

5  94    5.1 

+  1   20.9 

+6  59  36.4 

+  9    4.9 

9.5244827 

9.8165049 

9.8157516 

Feb.    1 

144 

28 

58.0 

5    4  47.8 

-  3   18.0 

6  56  39.8 

-  4  47.9 

9.53776M 

9.8166254 

9.8190076 

1           3 

154 

19 

23.0 

4  45  43.8 " 

7   17.1 

6  41  21.3 

10  17.6 

9.5515575 

9.8227441 

9.8276631 

'            5 

163 

32 

33.5 

4  97  39.4 

10   15.8 

6  16  21.1 

14  30.3 

9.5653877 

9.8335856 

9.8403359 

i           7 

i 

172 

10 

59.0 

4  11    9.1 

12     6.2 

5  44    5.6 

17  34.8 

9.5788812 

9.8477469 

9.8556663 

1 

1            9 

180 

17 

49.0 

3  56    5.0 

-12  50.6 

+5    6  39.3 

-19  43.3 

9.5917677 

9.8639586 

9.8725068 

>          II 

187 

56 

28.1 

3  49  51.9 

12  36.3 

4  25  42.2 

91    7.4 

9.6038595 

9.8812109 

9.8899877 

13 

195 

10 

21.1 

3  31  18.0 

II   33.5 

3  42  32.7 

91  57.3 

9.6150319 

9.8987686 

9.9074988 

!           15 

202 

2 

43.3 

3  91  19.5 

9  62.7 

2  58  10.3 

99  91.4 

9.6252066 

9.9161344 

9.9246409 

17 

208 

36 

37.2 

3  19  48.9 

7  44.5 

2  13  19.9 

99  96.9 

9.6343380 

9.9329924 

9.9411694 

1          19 

214 

54 

49.5 

3    5  37.0 

-  5  17.9 

+1  28  34.9 

-99  16.8 

9.6424036 

9.9491581 

9.9569484 

21 

220 

59 

53.9 

9  59  38.9 

2  41.9 

0  44  20.2 

91  56.6 

9.6493948 

9.9645348 

9.9719138 

23 

226 

54 

9.6 

9  54  47.3 

-  0     3.3 

+0    0  54.2 

91  98.9 

9.6553124 

9.9790849 

9.9860485 

|          25 

232 

39 

44.1 

9  50  57.9 

+  2  31.5 

-0  41  28.6 

90  53.7 

9.6601621 

9.9928070 

9.9993641 

!         * 

238 

18 

36.4 

9  48    4.9 

4  57.4 

1  22  37.2 

90  14.0 

9.6639512 

0.0057234 

0.0118882 

Mar.  1 

243 

52 

36.5 

9  46    4.6 

+  7     9.8 

-2    2  21.9 

-19  30.0 

9.6006877 

0.0178644 

0.0236569 

3 

249 

23 

29.2 

9  44  56.5 

9     4.9 

2  40  34.4 

18  41.8 

9.6683781 

0.0292703 

0.0347099 

5 

254 

52 

55.6 

9  44  37.9 

10  39.4 

3  17    6.1 

17  49.9 

9.6690266 

0.0399804 

0.0450860 

7 

260 

22 

33.6 

9  45    8.9 

II   50.3 

3  51  48.3 

16  59.1 

9.6686350 

0.0500317 

0.0548216  \ 

9 

265 

54 

1.4 

9  46  97.6 

12  35.2 

4  24  30.8 

15  49.5 

9.6672018 

0.0594594 

0.0639486  j 

11 

271 

28 

57.4 

9  48  36.9 

+  12  52.1 

-4  55    2.0 

-14  40.5 

9.6647241 

0.0682927 

0.0724946  j 

13 

277 

9 

3.4 

9  51  37.8 

12  39.3 

5  23    7.7 

13  93.8 

9.6611952 

0.0765563 

0.0804796  i 

IS 

282 

56 

4.7 

9  55  39.8 

II   55.9 

5  48  31.1 

11  57.8 

9.6566080 

0.0842663 

0.0879179 

17 

288 

51 

53.3 

3    0  95.6 

10  41.3 

6  10  51.3 

10  90.3 

9.6509542 

0.0914346 

0.0948166 

19 

294 

58 

28.1 

3    6  19.7 

8  55.9 

6  29  43.1 

8  99.0 

9.0442278 

0.0980631 

0. 101 1799 

21 

301 

17 

56.5 

3  13  90.9 

+  6  41.6 

-6  44  36.1 

-6  90.9 

9.6364266 

0.1041444 

0.1069753 

23 

307 

52 

37.0 

3  91  39.3 

4      1.6 

6  54  53.4 

3  59.8 

9.6275560 

0.1096621 

0.1 122006 

25 

314 

44 

58.6 

3  31    9.3 

+  1      1.0 

6  59  51.3 

-  1    0.9 

9.6176349 

0.1 145861 

0.1 168124 

27 

321 

57 

41.6 

3  41  54.9 

-  2   12.0 

6  58  38.5 

+  9  18.6 

9.6067022 

0.1188726 

0.1207596 

29 

329 

33 

36.7 

3  54  15.0 

5  26.1 

6  50  15.9 

6    9.4 

9.5948270 

0.12*24634 

0.1239734 

31 

337 

35 

41.6 

4    8    5.9 

-  8  26.4 

-6  33  38.4 

+10  34.0 

9.5821210 

0.1252777 

0.1263635 

33 

346 

6 

56.3 

4  S3  93.4 

-10  55.2 

-6    7  36.9 

+15  33.1 

95687552 

0.1272164 

O.I2783W 

■ — - 
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MBEOUBT. 

GREENWICH  MEAN  NOON. 

Date. 
Apr.    9 

Heliocentric 

Longitude, 

MeanEqoinox 

of  Date. 

Daily 
Motion. 

O       /       II 

4  93  93.4 

Bednotkm 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

^of 
Radio* 
Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

o 
346 

6 

56.3 

-10  55.9 

O         /          // 

-6    7  36.9 

+16  33.1 

9.5687552 

0.1272164 

0.1278202 

4 

355 

10 

9.0 

4  40    9.0 

19  99.5 

5  31     5.5 

91    3.0 

9.5549779 

0. 1281570 

0.1282077 

S 

4 

47 

46.6 

4  57  43.8 

19  49.0 

4  43  MO 

96  53.6 

9.5411317 

0.1279524 

0.1973691 

8 

15 

1 

95.6 

5  15  57.1 

11    35.4 

3  43  28.9 

39  46.4 

9.5976743 

0.1264355 

0.1 251281 

1            *° 

95 

51 

95.9 

6  33  55.9 

8  41.6 

2  39  94.1 

38  10.6 

9.5151734 

0.1234237 

0.1919987 

19 

37 

16 

13.0 

5  50  33.0 

-  4    18.9 

-1  II  33.1 

+49  95.9 

9.5049884 

0.1187312 

0.1156999 

49 

II 

50.5 

6    4  31.0 

+  0  58.6 

+0  15  59.6 

44  44.5 

9.4957137 

0.1 121870 

0.1081770 

1            ■• 

61 

31 

34.7 

6  14  96.0 

6   15.6 

1  45  41.7 

44  99.5 

9.4900861 

0.1036578 

0.0986999 

18 

74 

6 

3.8 

6  19    5.8 

10  97.4 

3  II  59.9 

41  90.1 

9.4878700 

0.0930698 

0.0870018 

1           90 

86 

43 

59.6 

6  17  49.0 

19  39.6 

4  99  13.7 

35  98.8 

9.4899598 

0.0804262 

0.0733569 

1           « 

99 

13 

99.8 

6  10  37.6 

+19  97.9 

+5  39  36.8 

+97  38.6 

9.4941330 

0.0658114 

0.0578115 

1           ** 

111 

93 

4.8 

5  58  19.1 

10     1.4 

6  19    9.9 

18  49.1 

9.5090797 

0.0493820 

0.0405508 

!          96 

193 

4 

6.5 

5  49  19.0 

6     0.4 

6  47  53.6 

9  59.9 

9.5194998 

0.0313476 

0.0918029 

1          38 

134 

10  91.0 

5  93  47.9 

+  1    16.5 

6  59  40.0 

+  1  67.1 

9.5946891 

0.0119483 

0.0018156 

'           30 

144 

38 

40.3 

5    4  99.6 

-  3  99.9 

6  56  30.7 

-4  53.1 

9.5379733 

9.9914358 

9.9608403 

|May    S 

154 

98  99.9 

4  45  96.3 

-  7  90.4 

+6  41     1.9 

-10  99.9 

9.5517738 

9.9700607 

9.9591270 

4 

163 

41 

5.8 

4  97  93.1 

10   18.0 

6  15  53.8 

14  33.6 

9.5656015 

9.9480696 

9.9369188 

6 

179 

19 

0.0 

4  10  47.9 

12     7.4 

5  43  39.6 

17  37.9 

9.5790876 

9.9257052 

9.9144601 

1            8 

180  95  91.7 

3  55  51.8 

19  50.8 

5    6    9.3 

19  44.8 

9.5919633 

9.9032148 

9.8920021 

1           •« 

188 

3 

36.1 

3  49  30.6 

12  35.7 

4  95    2.6 

91    8.4 

9.6040417 

9.8808560 

9.8698130 

IS 

195 

17 

7.3 

3  31    8.0 

-II   39.9 

+3  41  51.5 

-91  57.8 

9.6151990 

9.8589102 

9.8481874 

:      »« 

909 

9 

10.7 

3  91  10.7 

9  50.8 

9  57  28.4 

99  91.6 

9.6953575 

9.8376864 

9.8274514 

te 

908 

49 

48.4 

3  19  40.9 

7  94.1 

2  12  37.8 

99  96.9 

9.6344726 

9.8175296 

9.8079701 

1       lo 

215 

0 

47.5 

3    5  30.9 

5   15.5 

1  27  53.2 

99  16.5 

9.6425213 

9.7988237 

9.7901428 

i          a> 

991 

5 

40.6 

9  59  33.9 

9  39.4 

0  43  39.0 

91  56.9 

9.6494956 

9.7819806 

9.7743914  | 

i       w 

996 

59 

47.5 

9  54  43.4 

-  0     0.9 

+0    0  13.9 

-91  97.7 

9.6553963 

9.7674294 

9.761 1461    | 

j          84 

932 

45 

15.0 

9  50  54.0 

+  9  33.9 

-0  42    7.8 

90  53.1 

9.6609290 

9.7555904 

9.7508075  , 

96 

938 

94 

1.8 

9  48    1.9 

4  59.6 

1  23  15.1 

90  13.4 

9.6640012 

9.7468376 

9.7437136  ] 

1          » 

943 

67 

58.3 

9  46    3.4 

7   11.8 

2    2  58.5 

19  99.3 

9.6667212 

9.7414613 

9.7400988 

|          90 

949 

98 

49.9 

9  44  55.8 

9     6.5 

2  41    9.4 

18  41.0 

9.6683950 

9.7396350 

9.7400687  , 

(June  1 

954 

58 

14.8 

9  44  38.1 

+10  40.7 

-3  17  39.5 

-17  48.4 

9.6690269 

9.7413901 

9.7435802  1 

1           3 

960 

97 

54.9 

9  45    9.3 

11   51  1 

3  52  19.9 

16  51.9 

9.6686189 

9.7466123 

9.7504516  1 

5 

965 

59 

94.6 

9  46  99.9 

19  35.5 

4  25    0.5 

15  48.5 

9.6671694 

9.7550579 

9.7603855  | 

7 

971 

34 

94.5 

9  48  39.3 

19  52.2 

4  55  29.5 

14  39.4 

9.6646752 

9.7663860 

9  7730077  1 

9 

977 

14 

36.3 

9  51  41.9 

12  38.9 

5  23  32.9 

13  99.6 

9.6611299 

9.7801982 

9.7879045  | 

II 

983 

1 

45.9 

9  55  36.9 

+11   54.9 

-5  48  53.5 

-11  56.4 

9.6565262 

9.7960752 

9.8046596  : 

13 

988 

57 

49.6 

3    0  30.5 

10  40.0 

6  11  10.7 

10  18.7 

9.6508559 

9.8136095 

9.8228786 

15 

995 

4 

98.5 

3    6  95.8 

8  54.1 

6  29  59.0 

8  97.1 

9.6441132 

9.8324235 

9.8422038 

17 

301 

94 

10.3 

3  13  97.4 

6  39.3 

6  44  48.0 

6  18.8 

9.6362956 

9.8521815 

9.8623215  ! 

19 

307 

59 

6.0 

3  91  40.8 

3  58.9 

6  55    0.7 

3  50.3 

9.6274089 

9.8725910 

9.8829600 

21 

314 

51 

45.3 

3  31  19.0 

+  0  58.1 

-6  59  53.2 

-0  58.0 

9.6174722 

9.8934005 

9.9038861   , 

93 

399 

4 

48.7 

3  49    5.8 

-  2   15.0 

6  58  34.1 

+  9  99.0 

9.6065246 

9.9143918 

9.9248940  ■ 

95 

399 

41 

6.9 

3  54  97.1 

5  29.1 

6  50    4.3 

6  13.9 

9.5946361 

9.9353706 

9.9157993  I 

87 

337 

43 

37.4 

4    8  18.6 

8  29.1 

6  33  18.5 

10  38.4 

9.5819190 

9.9561589 

9.9664286  ! 

99 

346 

15 

90.3 

4  93  38.3 

10  56.9 

6    7    7.7 

15  38.0 

9.5685453 

9.9765863 

9.9866103  | 

31 

355 

19 

4.3 

4  40  18.1 

-12  30.4 

-5  30  26.0 

+91    8.6 

9.5547642 

9.9964785 

0.0061673  1 

33 

4 

57 

14.8 

4  58    0.6 

-12  48.6 

-4  42  20.4 

+96  59.4 

9.5409216 

0.0156598 

0.0249103  | 
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MEKOURY. 

GREENWICH  MEAN  NOON, 

Date. 

J >  .i    ■ 

Longitude, 
Mean  Equinox 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

uaily 
Motion. 

or 
Radius 
Vector. 

Logarithm  of  DiiUin  «• 

from  Earth — 

At  Date. 

At  Interme- 
diate Daw-. 

0          1 

to 

0        {        it 

t 

„ 

O        1         II 

/    « 

Jul;    1 

355   in 

4.3 

4  40  1S.1 

-12 

30.4 

i-5  30  26.0 

+81     8.0 

9.5547642 

9.9964785 

0.0061673 

3 

4   57 

14.8 

4  sa   n.*; 

12 

48.6 

4  43  30.4 

96  59.4 

9.5409316 

0.0156538 

0.0349 103  1 

5 

15   11 

27.6 

5  10  14.0 

11 

33.4 

3  42  37.5 

39  59.1 

9.5274750 

0.0339139 

0.0436367  1 

7 

36     3 

0.2 

b  34  It. 3 

8 

38.0 

2  31   13.6 

38  15.1 

9.5149943 

0.0510515 

0.0591305 

9 

37  37 

18.6 

A  M  47,3 

-  1 

14.3 

-1   10  13.8 

43  98.3 

9.5041400 

0.0668464 

0  0741733  ■ 

11 

49  23 

21.7 

6     4   l-J.'J 

+   1 

3.ii 

4-0  17  33.3 

+44  45.6 

9.4956066 

0.0810836 

0.0875543 

IB 

61    43 

23.6 

G  14  39,6 

6 

30.3 

1  47    4.7 

44  97.5 

9.4900386 

0.0935665 

0.0991031 

15 

74    18 

0.6 

6  13     7.1 

10 

30.  J 

3  13  17.1 

41  15.8 

9.4878675 

0.1041483 

0.1086968 

17 

m  55 

53.4 

fl  17  44.7 

12 

40.6 

4  30  19.7 

35  99.1 

9.4893127 

0.1137440 

0.1 163917  i 

19 

09   25 

2.7 

6   10  28,9 

12 

25.9 

5  33  38.1 

37  30.8 

9.4942367 

0.1193458 

0.1319173 

31 

Itl    34 

21.4 

5  58    A, 4 

+  9 

58.2 

4-6  19  44.1 

+18  40.8 

9.5022359 

0.1340199 

0.1356717 

W 

133    14 

53.7 

&  41  55.6 

5 

56.2 

6  48  13.1 

9  59.0 

9.5136716 

0.1368937 

0.1377043 

25 

134  30 

33.9 

.1  93  99.4 

+    1 

12.0 

6  59  43.6 

+  1  50.2 

9.5248832 

0  1381391 

0.1381903 

37 

144   IS 

16.0 

5    4  19.0 

-  3 

26,2 

6  56  21.6 

-  4  58.8 

9.5381850 

0.1379105 

0.1373130 

39 

154   37 

39.6 

4  45    9.0 

7 

23.7 

6  40  43.6 

10  96.7 

9.5519886 

0.1264160 

0.1353429 

31 

163   49 

32,7 

4  37    6.7 

H* 

20.3 

+6  15  36.7 

-14  37.0 

9.5658133 

0.1238109 

0.1331377  , 

AiiK.  3 

172  26 

56.2 

4  to  39.* 

12 

8.5 

5  42  59.9 

17  39.5 

9.5793913 

0.1202388 

0.1 181292  ] 

4 

180   32 

50.2 

3  55  SB. 7 

12 

51.0 

5    5  35.7 

19  46.5 

9.5931552 

0.1 158214 

0.1133267  ; 

6 

IBB  10 

40.1 

3  49  98.3 

12 

35.1 

4  34  23.3 

91    9.5 

9.6043199 

0.1106558 

0.1078171  j 

8 

195  33 

50.1 

3  30  59.0 

II 

30.9 

3  41   10.3 

21  58.4 

9.6153620 

0.1048184 

0.1016664  j 

10 

303    15 

35.3 

3  91     9.3 

-  9 

49.0 

f  3  56  46.8 

-99  91.8 

9.6355043 

0.0983669 

0.0949342  . 

12 

208   4H 

57  A 

3  12  33.8 

7 

40.0 

3  II  56.1 

99  96.2 

9.6346024 

0.0913430 

0.0876329  I 

M 

315     ti 

43.5 

3    S  95,0 

5 

13.1 

1  37  11.6 

99  16.3 

9.6426343 

0.083701M) 

0.0797835  . 

16 

221    11 

35.9 

9  59  29.0 

-3 

36.9 

+0  43  58.1 

91  55.8 

9.6495918 

0.0756643 

0.0714141  ! 

10 

237      5 

23.8 

3  54  39.4 

+  0 

1.6 

-0    036.1 

91  97.2 

9.6554756 

0.0670318 

0.0635165 

1 

90 

233  50 

44.4 

9  50  50.4 

+  2 

36.3 

-0  43  46  8 

-90  59.5 

9.6603918 

0.0578673 

0.0530822  1 

32 

238  39 

(6.2 

2  47  59.0 

5 

1.7 

1  33  52.9 

90  19.8 

9.6640479 

0.0481599 

0.0430976  j 

34 

244     3 

19.4 

3  46    2.0 

7 

13.5 

2    3  35.0 

19  98.6 

9.6667515 

0.0378937 

0.0325426  I 

36 

349  34 

8.3 

B  44  £5.3 

9 

W.I 

3  41  44.4 

18  40.9 

9.6684093 

0.0370446 

0.0313949 

38 

355     3 

33.7 

*  44  38.9 

10 

42.0 

3  18  13.0 

17  47.6 

9.6690255 

0.0155908 

0.0096389  j 

30 

360  39 

13,9 

9  45  10.2 

4-11 

■VJ,  1 

-3  52  51.5 

-16  50.9 

9.6686016 

0.0035063 

9.9973193  ' 

l'l-  1 

266     4 

47.0 

3  46  31.0 

13 

36.1 

4  35  30.2 

15  47.4 

9.6671361 

9.9907660 

9.9841439  i 

3 

371    39 

51.3 

9  49  41.9 

13 

52,2 

4  55  57.0 

14  38.9 

9.6646360 

9.9773513 

9.9703871 

5 

377  30 

8A\ 

9  51   44.4 

J2 

38.4 

5  33  58.0 

13  21.3 

9.6610650 

9.9633518 

9.9559469  | 

7 

283     7 

34.8 

9  55  41.3 

11 

54.1 

5  49  15.9 

II  54.9 

9.6564452 

9.9484757 

9.9408429 

9 

289     3 

32.1 

3    0  35,8 

+  10 

38,5 

-6  1 1  30.0 

-10  17.1 

9.6507590 

9.9330575 

9.9351311  i 

11 

295   10 

29.0 

3    6  31,8 

8 

53  J 

6  30  14.9 

8  95.3 

9.6440003 

9.9170781 

9.9089194 

13 

30  J    30 

m  t\ 

3  13  &4.4 

6 

37.0 

6  44  59.8 

6  16.6 

9.6361669 

9.9006805 

9.8933946 

J5 

308     5 

34.7 

3  21  40.9 

3 

5*1.2 

6  55    7.8 

3  47.8 

9.6273646 

9.8841024 

9.8758544 

17 

i 

314  :,- 

31.7 

3  31  31.4 

+  0 

55,1 

6  59  55.0 

-  0  55.0 

9.6173137 

9.8677118 

9.8597470 

19 

333    (1 

55.3 

3  43  IS  4 

-  2 

18.1 

-6  58  39.6 

+  9  95.4 

9.6063511 

9.8520457 

9.8447079 

91 

339   48 

36.0 

3  54  SM 

5 

33.0 

6  49  52  7 

6  17.1 

9.5944495 

9.8:<78474 

9.831591 ■  ' 

23 

337   51 

32.1 

4    8  31 .0 

a 

31,8 

6  32  58.5 

10  49.8 

9.5817217 

9.8260782 

9.8314553 

25 

346  23 

42.5 

4  23  53.7 

ro 

58.6 

6    6  38.5 

15  43.8 

9.5683406 

9.8178734 

9.8154802 

37 

355  37 

56.5 

'  4  40  33.0 

12 

31.4 

5  39  46.6 

31    13.6 

9.5545564 

9.8144120 

9.8147857 

39 

r,    o 

38.4 

4  58  15.5 

-10 

48.1 

-4  41  30.4 

+27    4.8 

9.5407168 

9.8166885 

9.8201697 

31 

15  31 

33.3 

5  JO  30.0 

^11 

31.4 

-3  4 1  26.6 

+39  57.0 

9.5272809 

9.8253372 

9.83I&523  ! 
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MBBOUEY. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Baduotion 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Kadi  us 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Incerme- 
diateDate. 

Oct.     1 

o 
15 

21   23.3 

O       1       II 

5  J6  30.0 

/       u 
-II   31.4 

O         /         // 

-3  41  26.6 

i    a 
+39  57.0 

9.5272809 

9.8252372 

9.8318523 

3 

26 

12  27.4 

5  34  96.6 

8  34.4 

2  30    2.0 

38  19  6 

9.5148205 

9.8399312 

9.8493500 

5 

37 

38  14.8 

5  51    0.7 

-  4     9.6 

-1    8  55.5 

49  31.4 

9.5039968 

9.8599505 

9.8715511 

7 

49 

34   41.6 

6    4  53.3 

+  1     8.8 

+0  18  45.4 

44  46.5 

9.4955043 

9.8839560 

9.8969648 

9 

61 

55     0.0 

6  14  38.5 

6  24.7 

1  48  26.1 

44  95.8 

9.4899758 

9  910381-2 

9.9240210 

11 

74 

29  43.7 

6  19    7.7 

+  10  33.4 

+3  14  32.4 

+41  11.4 

9.4878689 

9.9377137 

9.9513123 

13 

87 

7  32.2 

6  17  40.0 

12  41.5 

4  31  24.1 

35  16.1 

9.4893684 

9.9646894 

9.9777398 

15 

99 

36  27.0 

6  10  18.4 

12  24.6 

5  34  18.1 

97  93.0 

9.4943422 

9.9903796 

0.0025453 

17 

III 

45  21.9 

5  57  51.6 

9  55.1 

6  20  17.9 

18  39.6 

9.5023731 

0.0141914 

0.0252886 

19 

123 

25  22.9 

5  41  30.9 

5  52.1 

6  48  29.9 

9  44.3 

9.5128501 

0.0358208 

0.0457824 

21 

134  30  28.9 

5  93  11.8 

+  1     7.7 

+6  59  46.8 

+  1  43.4 

9.5250814 

0.0551766 

0.0640140 

23 

144 

57  36.8 

5    3  53.8 

-  3  30.2 

6  56  12.5 

-5    4.4 

.9.5383951 

0.0723100 

0.0800833 

25 

154 

46   15.4 

4  44  591 

7  26.8 

6  40  23.6 

10  31.0 

9.5522015 

0.0873559 

0.0941500 

27 

163 

57  46.2 

4  96  51.6 

10  22.5 

6  15    0.2 

14  40.9 

9.5660225 

0.1004884 

0.1063941 

29 

172 

34  39.8 

4  10  18.4 

12     9.7 

5  42  27.9 

17  41.9 

9.5794918 

0.1118903 

0.1169986 

31 

180 

40     7.3 

3  55  96.9 

-12  51.2 

+5    4  49.7 

-19  48.0 

9.5923442 

0.1217397 

0.1261333 

Nov.  2 

188 

17  33.6 

3  49  17.9 

12  34.4 

4  23  44.9 

91  10.4 

9.6043950 

0.1301980 

0.1339514 

4 

195 

30  23.1 

3  30  48.6 

II   29.6 

3  40  30.8 

91  59.0 

9.6155219 

0.1374065 

0.1405847 

6 

202 

21   50.8 

3  90  54.9 

9  47.3 

2  56    6.1 

98  99.1 

9.6256481 

0.1434937 

0.1461471 

8 

208 

54  57.9 

3  19  96.8 

7  37.8 

2  II   15.2 

99  96.1 

9.6347300 

0.1485572 

0.1507338 

10 

215 

12  31.4 

3    5  19.3 

-  5   10.8 

+  1  26  31.1 

-99  16.1 

9.6427453 

0.1526864 

0.1544234 

12 

221 

17     3.6 

9  59  94.3 

-  2  34.5 

+0  42  17.9 

91  55.4 

9.6496862 

0.1559522 

0.1572799 

14 

227 

10  53.1 

9  54  35.6 

+  0     4.0 

-0    1     5.3 

91  96.7 

9.6555539 

0.1584126 

0.1593553 

16 

232 

56     7.2 

9  50  48.8 

2  38.7 

0  43  25.0 

90  59.0 

9.6603540 

0.1601 123 

0.1606878 

16 

238 

34  44.4 

9  47  57.8 

5     3.9 

1  24  30.0 

90  19.9 

9.6640941 

0.1610854 

0.1613072 

20 

244 

8  34.2 

9  46    0.7 

+  7   15.6 

-2    4  10.7 

-19  97.9 

9.6667819 

0.1613569 

0.1612346 

22 

249 

39  21.4 

9  44  54.9 

9     9.8 

2  42  18.7 

18  39.5 

9.6684238 

0.1609418 

0.1604793 

24 

255 

8  46.8 

9  44  38.6 

10  43.3 

3  18  45.7 

17  46.8 

9.6690243 

0.1598465 

0.1590431 

26 

260 

38  28.4 

9  45  11.1 

II   53.0 

3  53  22.5 

16  49.3 

9.6685848 

0.1580685 

0.1569201 

28 

266 

10    -3.9 

9  46  39.7 

12  36.7 

4  25  59.2 

15  46.5 

9.6671039 

0.1555965 

0.1540943 

30 

271 

45   12.6 

9  46  44.4 

+  12  52.2 

-4  56  24.0 

-14  37.9 

9.6645781 

0.1524105 

0.1505411 

Dec.   2 

277 

25  36.1 

9  51  47.7 

12  37.9 

5  24  22.6 

13  90.0 

9.6610012 

0.1484816 

0.1462267 

4 

283 

12  59.6 

9  55  45.9 

11    53.1 

5  49  37.9 

11  53.5 

9.6563655 

0.1437705 

0.1411066 

6 

289 

9   15.7 

3    0  40.7 

10  37.2 

6  II  49.0 

10  15.5 

9.6506632 

0.1382275 

0.1351255 

8 

295 

16  23.5 

3    6  37.7 

8  50  2 

6  30  30.4 

8  93.4 

9.6438882 

0.1317916 

0.1282160 

*      10 

301 

36  31.0 

3  13  41.4 

+  6  34.7 

-6  45  11.4 

-  6  14.5 

9.6360385 

0.1243885 

0.1202975 

12 

308 

II   57.3 

3  91  57.9 

3  53.5 

6  55  14.8 

3  45.3 

9.6271202 

0.1159309 

0.11 12751 

14 

315 

5   11.6 

3  31  30.5 

+  0  52.2 

6  59  56.6 

-0  59.9 

9.6171527 

0.1063159 

0.1010385 

16 

322 

18  54.7 

3  49  97.0 

-  2  21.1 

6  58  25.1 

+  9  98.6 

9.0061761 

0.0954264 

0.0894622 

18 

329 

55  58.1 

3  54  51.9 

5  35.0 

6  49  41.0 

6  90.9 

9.5942617 

0.0831284 

0.0764064 

20 

337 

59   19.4 

4    8  45.9 

-  8  34.4 

-6  32  38.8 

+10  47.1 

9.5815220 

0.0692767 

0.0617205 

22 

346 

31   57.8 

4  94    7.9 

II     0.8 

6    6    9.6 

15  47.7 

9.5681329 

0.0537188 

0.0452531 

24 

355 

36  42.0 

4  40  49.3 

12  32.2 

5  29    7.5 

91  18.8 

9.5543450 

0.0363076 

0.0268687 

26 

5 

15  56.6 

4  58  33.9 

12  47.7 

4  40  40.6 

97  10.9 

9.5405080 

0.0169258 

0.0064744 

28 

15 

31    14.8 

5  16  46.7 

II   29.5 

3  40  26.0 

33    9.9 

9.5270824 

0.9955197 

9.9840754 

30 

26 

22  51.8 

5  34  49.5 

-  8  31.2 

-2  28  51.6 

+38  94.0 

9.5146418 

9.9721682 

9.9598419 

32 

37 

49     9.1 

5  51  14.7 

-  4     5.1 

-1     7  37.5 

+49  34.4 

9.5038485 

9.9471612 

9.9342133 

254 


HELIOCENTRIC   CO-ORDINATES,   1890. 


VENUS 

GREENWICH  MEAN  NOON 

Date. 

n«li»cM!Dtriu 

longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Seduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

EadiuB 

"Vector. 

Logarithm  of  Distance 
from  B*rtl>— 

At  Date. 

At  Interme- 
diate Date. 

O           /           // 

O        1       II 

/ 

u 

O        /         // 

/    // 

jJan.    2 

255  29  40.7 

1  35  19.4 

-0 

1.3 

+0    0  42.3 

-5  38.7 

9.8610471 

0.2212851 

0.2223154 

6 

261   50   16.9 

1  35    5.9 

+0 

38.5 

-0  21  49.3 

5  36.4 

9.6613063 

0.2233041 

0.9242513 

10 

268   10  28.8 

1  35    0.4 

I 

16.5 

0  44    3.3 

5  30.0 

9.8615408 

0.2251571 

0.2960213 

14 

274  30  21.4 

1  34  56.1 

1 

60.6 

1     5  43.7 

5  19.6 

9.8617479 

0.2268442 

0.2276252 

18 

280  49  59.2 

1  34  53.0 

« 

19.3 

1  26  35.0 

5    5.4 

9.8619252 

0.2283636 

0.2290506 

22 

287     9  26.8 

1  34  51.0 

+2 

41.2 

-1  46  22.1 

-4  47.6 

9.8620706 

0.2297133 

0.2303253 

26 

293  28  48.7 

1  34  50.1 

2 

55.3 

2    4  51.0 

4  96.9 

9.8621823 

0.2308954 

0.2314244 

J          30 

299  48     9.2 

1  34  50.3 

3 

0.9 

2  21  48.3 

4    1.8 

9.8622591 

0.2319128 

0.2323615 

Feb.   3 

306     7  32.3 

1  34  51.4 

2 

57.8 

2  37    2.0 

3  34.5 

9.8623001 

0.2327707 

0.2331401 

7 

312  27     1.8 

1  34  53.4 

2 

45.9 

2  50  21.1 

3    4.6 

9.8623047 

0.2334704 

0.2337606 

II 

318  46  40.7 

1  34  56.9 

+2 

26.0 

-3     1  35.9 

-9  39.5 

9.8622730 

0.2340106 

0.2342195   I 

15 

325     6  31.9 

1  34  59.7 

1 

59.0 

3  10  38.4 

1  58.5 

9.8622050 

0.2343862 

0.2345103 

19 

331   26  37.7 

1  35    3.6 

1 

26.3 

3  17  21.7 

1  93.0 

9.8621020 

0.2345914 

O.834O290 

1          23 

337  47     0.4 

1  35    8.0 

0 

49.3 

3  21  40.8 

0  46.4 

9.8619649 

0.2346227 

0.2345718 

27 

344     7  41.8 

1  35  19.8 

+0 

9.9 

3  23  32.2 

-0    9.9 

9.8617953 

0.2344775 

0.2343392 

Mar.  3 

350  28  43.2 

1  35  17.9 

-0 

30.2 

-3  22  54.3 

+0  98.9 

9.8615952 

0.2341573 

OAf.v.v.Ku:*  I 

1            7 

356  50     5.4 

1  35  93.3 

1 

8.6 

3  19  47.1 

1    5.4 

9.8613670 

0.2336615 

0.2:133470  ' 

1           H 

3    II   49.6 

1  35  98.9 

1 

43.7 

3  14  12.4 

1  41.8 

9.8611135 

0.2329876 

0.2325814  ■ 

1           15 

9  33  56.9 

1  35  34.7 

2 

13.9 

3    6  13.9 

9  17.9 

9.8608377 

0.2321279 

0.23 1 6258  1 

19 

15  56  27.6 

1  35  40.7 

2 

37.4 

2  55  56.8 

9  51.0 

9.8605428 

0.2310737 

0.2304707  ! 

23 

22   19  22.6 

1  35  46.8 

-2 

53.2 

-2  43  28.4 

+3  99.8 

9.8602327 

0.2298161 

0.229J091    ! 

27 

28  42  42.6 

1  35  53.1 

3 

0.5 

2  28  57.2 

3  59.3 

9.8599108 

0.2283493 

0.227&:W>3  ] 

31 

35     6  28.1 

1  35  59.6 

2 

58.8 

2  12  33.7 

4  19.0 

9.8595813 

0.2266698 

0.2257500  1 

Apr.   4 

41    30  40.0 

1  36    6.3 

2 

48.3 

1  54  29.6 

4  49.5 

9.8592483 

0.2247763 

0.9237479 

8 

47  55    18.8 

1  36  13.9 

2 

29.2 

1  34  58.0 

5    9.7 

9.8589157 

0.2226643 

0.22L5-24&  , 

12 

54  20  25  4 

1  36  90.9 

-2 

2.8 

-1   14  13.3 

+5  19.1 

9.8585880 

0.2203275 

0.2190714  | 

16 

60  46     0.3 

1  36  97.3 

1 

30.2 

0  52  30.8 

5  31.5 

9.8582690 

0.2177550 

0.2IG3T&I 

1          20 

67    12     3.9 

1  36  34.5 

0 

52.9 

0  30    6.8 

5  39.7 

9.8579632 

0.2149358 

0.21443%!  | 

1          24 

73  38  36.8 

1  36  41.8 

-0 

13.0 

-0    7  18.1 

5  43.7 

9.8576741 

0.2118609 

0.2102256  | 

t          28 

80     5  38.7 

1  36  49.1 

+0 

27.7 

4-0  15  37.9 

5  43.4 

9.8574058 

0.2085247 

0.2Wt7rrf8 

May   2 

86  33     9.6 

1  36  56.3 

+1 

7.0 

+0  38  23.6 

+5  38.7 

9.8571615 

0.2049243 

0.9  Witt 

i            6 

93     1     8.6 

1  37    3.9 

1 

42.9 

1     0  41.4 

5  99.5 

9.8569444 

0.2010569 

0.IJP9U218 

I        "J 

99  29  34.5 

1  37    9.7 

2 

13.7 

1  22  14.1 

5  16.1 

9.8567576 

0.1969173 

0.I1M74S7  | 

14 

105  58  25.5 

1  37  15.7 

2 

37.6 

1  42  44.8 

4  58.6 

9.8566034 

0.1924966 

o.iimij:;2 

18 

112  27  39.2 

1  37  91.0 

2 

53.6 

2     1  57.5 

4  37.1 

9.8564838 

0.1877832 

0.1853135 

I          22 

118  57    12.9 

1  37  95.4 

+3 

0.6 

+2  19  36.9 

+4  19.0 

9.8564006 

0.1827669 

0.1801189,1 

1          26 

125  27     2.8 

1  37  98.9 

2 

58.4 

2  35  29.3 

3  43.6 

9.8563545 

0.1774406 

0. 1746597 

I          30 

131    57     4.6 

1  37  31.4. 

2 

47.1 

2  49  22.0 

3  19.3 

9.8563464 

0.1718006 

0.I68862G 

June  3 

138  27    13.8 

1  37  39.8 

2 

2T.2 

3     1     4.2 

9  38.4 

9.8563765 

0.1658457 

0.1627*9* 

7 

144   57  25,3 

I  37  39.7 

1 

598 

3  JO  26.7 

9   a+5 

9.866*441 

0.J 595729 

0J563IS4 

II 

151    ^7  33,8 

rf7  31.9 

+  1 

26.2 

+3  J  7  22.3 

+J  95.0 

9.B565485 

0.15297:* 

0. 1495633 

ir, 

157  57  33.5 

i  37  96.3 

0 

48.2 

3  J 1  45.7 

0  46,5 

11,8566881 

0.1460437 

0.1 424183 

VJ 

164   27    18.? 

1  37  94.0 

+0 

7,8 

3  23  3ZL9 

+0     7.5 

l).S5684>L2 

0.1387658 

0,1340*88 

w 

170  56  43.9 

1  37  Lfi.3 

-0 

32,9 

3  22  45.15 

-0  31.6 

U.H570656 

0.1311321 

0,1271800 

27 

177  ti5  43,9 

1  37  11,4 

1 

12.0 

3  19  22,1 

J   10.1 

9,8572985 

0,1231371 

0.1 190031, 

31 

183  54    13.8 

1  37    M 

^1 

47.3 

+3  13  26.5 

-1  47.5 

9.8575568 

0.1147780 

0,J 104617 

36 

190  22     9.4 

J  36  54.3 

-2 

17.2 

+3    5    3.8 

-9  93.5 

9.8578373 

0.1060531    1 

0. 1015530  J 
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VENUS 



GREENWICH  MEAN  NOON. 

Date. 

i 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliooentrio 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

O          / 

„ 

O        /       // 

, 

a 

O         1          II 

/     »/ 

July    1 

183  54 

13.8 

1  37    3.3 

-1 

47.3 

+3  13  26.5 

-1  47.5 

9.8575568 

0.1147780 

0.1 104617 

5 

190  99 

9.4 

1  36  54.3 

9 

17.2 

3    5    3.8 

9  93.5 

9.8578373 

0.1060531 

0.1015520 

9 

196  49 

27.0 

1  30  44.4 

9 

40.1 

2  54  21.2 

9  57.4 

9.8581363 

0.0969567 

0.0922657 

13 

903   16 

3.7 

1  38  33.9 

9 

54.9 

2  41  27.4 

3  99.0 

9.8584499 

0.0874774 

0.0825893 

17 

909.41 

57.4 

1  36  93.0 

3 

0.8 

2  26  32.8 

3  57.8 

9.8587741 

0.0776002 

0.0725077 

91 

916     7 

7.3 

1  36  11.9 

-9 

57.8 

+2    9  49.3 

-4  93.4 

9.8591048 

0.0673102 

0.0620063 

95 

999  31 

33.0 

1  36    0.9 

2 

45.9 

1  51  30.1 

4  45.6 

9.8594378 

0.0565951 

0.0510750 

29 

998  55 

15.1 

1  35  50.9 

2 

25.7 

1  31  49.2 

5    4.9 

9.8597690 

0.0454456 

0.0:197060 

Aug.  9 

935  18 

15.2 

1  35  40.0 

1 

58.3 

1  11     1.7 

5  18.9 

9.8600942 

0.0338551 

0.0278915 

6 

941   40 

35.6 

1  35  30.4 

1 

25.1 

0  49  23.4 

5  99.6 

9.8604094 

0.0218136 

0.0156190 

10 

948    9 

19.3 

1  35  11.6 

-0 

47.9 

+0  27  10.4 

-5  36.9 

9.8607108 

0.0093049 

0.0028680 

14 

954  93 

29.7 

1  35  13.8 

-0 

8.3 

+0    4  39.1 

6  38.7 

9.8609948 

9.9963053 

9.9896132 

18 

960  44 

10.9 

1  35    7.0 

+0  31.7 

-0  17  53.8 

5  37.1 

9.8612577 

9.9827880 

9.9758267 

99 

967     4 

27.3 

1  35    1.3 

1 

10.0 

0  40  12.1 

5  31.4 

9.8614968 

9.9687260 

9.9614833 

96 

973  94 

93.4 

1  34  56.8 

1 

44.9 

1     1  59.6 

5  91.7 

9.8617088 

9.9540960 

9.9465615 

30 

979  44 

3.8 

1  34  53.5 

+2 

14.7 

-1  23    0.6 

-5    8.9 

9.8618913 

9.9388776 

9.93104 12 

Sept.  3 

986     3 

33.3 

1  34  51.4 

2 

37.9 

1  43    0.0 

4  50.9 

9.8620422 

9.9230490 

9.9148974 

7 

999  92 

56.5 

1  34  50.3 

2 

53.4 

2     1  43.5 

4  30.9 

9.8621598 

9.9065819 

9.8980969 

LI 

998  49 

17.4 

1  34  50.3 

3 

0.6 

2  18  57.7 

4    6.3 

9.8622427 

9.8894374 

9.8805971 

15 

305     1 

40.4 

I  34  51.3 

2  58.9 

2  34  30.3 

3  39.5 

9.8622899 

9.8715695 

9.8623485 

19 

311   91 

9.1 

1  34  53.9 

+2 

48.5 

-2  48  10.2 

-3  10.0 

9.8623008 

9.8529278 

9.8433030 

93 

317  40 

46.7 

1  34  55.8 

2  30.0 

2  59  47.4 

9  38.9 

9.8622753 

9.8334692 

9.8234205 

97 

394     0 

36.1 

1  34  59.1 

2 

4.2 

3    9  13.5 

9    4.5 

9.8622136 

9.8131535 

9.8026636 

Oct.    1 

330  90 

39.9 

1  35    3.0 

1 

32.4 

3  16  21.5 

1  99.9 

9.8621167 

9.7919464 

9.7809982 

5 

336  41 

0.3 

1  35    7.3 

0 

55.9 

3  21    6.0 

0  59.8 

9.8619854 

9.7698144 

9.7583895 

9 

343     1 

38.9 

1  35  19.9 

+0 

16.8 

-3  23  23.4 

-0  15.7 

9.8618216 

9.7467189 

9.7347966 

13 

349  92 

37.1 

1  35  17.1 

-0 

23.2 

3  23  11.6 

40  91.7 

9.8616271 

9.7226187 

9.7101824 

17 

355  43 

56.1 

1  35  98.5 

1 

2.0 

3  20  30.3 

0  58.9 

9.8614041 

9.6974861 

9.6845311 

91 

2     5 

37.1 

1  35  98.0 

1 

37.9 

3  15  21.2 

1  35.6 

9.8611554 

9.6713224 

9.6578695 

95 

8  27 

40.7 

1  35  33.8 

2 

9.1 

3    7  47.3 

9  11.9 

9.8608839 

9.6441850 

9.6302872 

99 

14  50 

7.6 

1  35  39.7 

-2 

33.8 

-2  57  54.0 

49  45.9 

9.8605929 

9.6162011 

9.6019591 

Hoy.  9 

21    12 

58.6 

1  35  45.8 

2 

510 

2  45  47.8 

3  17.5 

9.8602859 

9.5875997 

9.5731690 

6 

27  36 

14.4 

1  35  58.1 

2 

59.9 

2  31  37.4 

3  47.4 

9.8599667 

9.5587249 

9.5443378 

10 

33  59 

55.6 

1  35  58.6 

2 

59.8 

2  15  32.6 

4  14.6 

9.8596393 

9.5300913 

9.5160858 

14 

40  24 

2.9 

1  36    5.9 

2 

50.7 

1  57  45.1 

4  38.7 

9.8593077 

9.5024412 

9.4892948 

18 

46  48 

37.0 

1  36  11.9 

-2 

33.2 

-1  38  27.7 

44  59.4 

9.8589760 

9.4768065 

9.4651529 

99 

53   13 

38.4 

1  36  18.9 

2 

7.9 

1  17  54.7 

5  16.5 

9.8586485 

9.4545248 

9.4451221 

96 

59  39 

8.0 

1  36  96.0 

1 

36.2 

0  56  21.2 

5  99.6 

9.8583293 

9.4371406 

9.4307628 

30 

66     5 

6.3 

1  36  33.9 

0 

59.7 

0  34    3.2 

5  38.7 

9.8580225 

9.4261452 

9.4234052 

Deo.   4 

72  31 

33.3 

1  36  40.4 

-0 

20.0 

-0  II  17.6 

5  43.4 

9.8577319 

9.4226124 

9.4237856 

8 

78  58 

29.4 

1  36  47.6 

+0 

20.6 

+0  1 1  38.3 

45  43.8 

9.8574614 

9.4268873 

9.4318321 

19 

85  25  54.3 

1  36  54.8 

I 

0.4 

0  34  27.0 

5  39.8 

9.8572144 

9.4384935 

9.4467140 

16 

91   53 

47.2 

1  37    1.7 

1 

37.0 

0  56  50.9 

5  31.4 

9.8569943 

9.4563148 

9.4671084 

90 

98  22 

7.0 

1  37    6.9 

2 

8.8 

1  18  32.6 

5  18.7 

9.8568038 

9.4789060 

9.4915239 

94 

104  50 

59.9 

1  37  14.3 

2 

34.0 

1  39  15.2 

5    1.9 

9.8566456 

9.5047910 

9.5185504 

28 

111   20 

0.4 

1  37  19.7 

+2 

51.4 

+1  58  42.6 

44  41.1 

9.8565215 

9.5326612 

9.5470009 

[_      32 

117  49 

98.7 

1  37  94.4 

43 

0.1 

4-2  16  39.2 

44  16.6 

9.8564333 

9.5614632 

9.5759595 

256 
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MAES. 

GREENWICH  MEAN  NOON 

Date. 

HeUoemtrto 

LotzHude, 

If  eaii  Equinox 

of  Date. 

DftUj 
Motion* 

Redaction 

to 

Orbit 

Heliocentric 
Latitude. 

Dully 
Motiun. 

Logarithm 

of 

tUditu 

V«cior. 

Lxiff*nthtu  of  DLotenoo 
from  Esttb — 

Ati>m*. 

At  Interior 

diateDtU 

w 

n 

§ 

a 

// 

O           t            H 

u 

Jan.   2 

176 

32 

15.8 

96 

36.55 

-52.2 

+1  27  41.7 

-31.63 

0.2182404 

0.2255728 

0.2204836 

6 

178 

18 

49.8 

96 

40.48 

53.0 

1  25  32.5 

39.95 

0.2176962 

0.2153092 

0.2100472 

10 

180 

5 

40.0 

96 

44.71 

53.5 

1  23  18.1 

34.95 

0.2171 123 

0.2046969 

0.1992559 

14 

181 

52 

47.9 

96 

49  99 

53.8 

1  20  58.5 

35.55 

0.2164891 

0.1937233 

0.1880977 

18 

183 

40 

14.7 

96 

54.15 

53.9 

1  18  33.7 

36.89 

0.2158271 

0.1623789 

0.1765657 

; 

22 

185 

28 

1.5 

96 

59.31 

-53.8 

+1   16    3.9 

-38.09 

0.2151263 

0.1706586 

0.1 646570 

26 

187 

16 

9.6 

97 

4.81 

53.5 

1   13  29.0 

39.34 

0.2143873 

0.1585606 

0.1523696 

30 

189 

4 

40.4 

97 

10.59 

53.0 

1   10  49.2 

40.55 

0.2136104 

0.1460835 

0.1397016 

Feb.   3 

190 

53 

34.7 

97 

16.65 

52.2 

1     8    4.6 

41.75 

0.2127962 

0.1332227 

0.1266449 

7 

192 

42 

54.0 

97 

93.01 

51.2 

1     5  15.2 

49.99 

0.2119450 

0.1199667 

0.1131869 

II 

194 

32 

39.2 

97 

99.66 

-50.1 

+  1    2  21.2 

-44.09 

0.2110575 

0.1063043 

0.0993172 

15 

196 

22 

51.7 

97 

36.64 

48.7 

0  59  22.5 

4591 

0.2101341 

0.0922254 

0.0850288 

19 

198 

13 

32.7 

97 

43.94 

47.1 

0  56  19.5 

46.30 

0.2091753 

00777280 

0.0703236 

23 

200 

4 

43.6 

97 

51.50 

45.4 

0  53  12.1 

47.39 

0.2081820 

0.0628160 

0.0552056 

27 

201 

56 

25.1 

97 

59.35 

43.4 

0  50    0.4 

48.49 

0.2071547 

0.0474932 

0.0396794 

Mar.  3 

203 

48 

38.8 

98 

7.59 

-41.2 

+0  46  44.7 

-49.44 

0.2060941 

0.0317635 

0.0237451 

7 

205 

41 

25.7 

96 

16.00 

38.8 

0  43  24.9 

50.41 

02050008 

0.0156241 

0.0074012 

II 

207 

34 

47.2 

98 

94.80 

36.3 

0  40     1.4 

51.38 

0.2038758 

9.9990753 

9.9906481 

15 

209 

28 

44.5 

98 

33.86 

33.5 

0  36  34.0 

59.97 

0.2027200 

9.9821206 

9.9734960 

19 

211 

23 

18.5 

98 

43.17 

30.7 

0  33    3.2 

53.19 

0.2015343 

9.9647779 

9.9559695 

2*3 

213 

18 

30.3 

98 

59.79 

-27.6 

+0  29  29.0 

-53.96 

0.2003192 

9.9470773 

9.9381056 

27 

215 

14 

21.2 

99 

9.74 

24.4 

0  25  51.5 

54.74 

0.1990760 

9.9290600 

9.9199468 

31 

217 

10 

52.6 

99 

19.99 

21.1 

0  22  ll.l 

55.47 

0.1978059 

9.9107717 

9.9016398 

Apr.   4 

219 

8 

5.0 

99 

93.36 

17.6 

0  18  27.7 

56.17 

0.1965097 

9.8922588 

9.8829366 

8 

221 

5 

59.9 

99 

34.14 

14.1 

0  14  41.7 

56.80 

0.1951890 

9.8735814 

9.8642045 

12 

223 

4 

38.5 

99 

45.19 

-10.5 

+0  10  53.3 

-57.37 

0.1938447 

9.8548184 

9.8454389 

10 

225 

4 

1.3 

99 

56.35 

6.8 

0    7    2.7 

57.90 

0.1924781 

9.8360822 

9.8267675 

20 

227 

4 

9.7 

30 

7.87 

-  3.1 

+0    3  10. 1 

58.37 

0.1910904 

9.8175155 

9.8063513 

24 

229 

5 

4.7 

30 

19.64 

+  0.7 

-0    0  44.3 

58.77 

0. 1896831 

9.7992967 

9.7903763 

28 

231 

6 

47.1 

30 

31.61 

4.5 

0    4  40.1 

5910 

0.1882579 

9.7816161 

9.7730422 

May   2 

233 

9 

17.9 

30 

43.81 

+  8.3 

-0    8  37.1 

-59.37 

0.1868163 

9.7646830 

9.7565688 

6 

235 

12 

37.9 

30 

56.94 

12.1 

0  12  35.1 

5957 

0.1853600 

9.7487278 

9.7411945 

10 

237 

16 

48.1 

31 

8.85 

15.9 

0  16  33.7 

59.69 

0.1838904 

9.7340044 

9.7271908 

14 

239 

21 

49.0 

31 

91.67 

19.6 

0  20  32.6 

59.79 

0.1824093 

9.7207928 

9.7148450 

18 

241 

27 

41.8 

31 

34.69 

23.2 

0  24  31.5 

59.67 

0.1809188 

9.7093821 

9.7044349 

22 

243 

34 

26.8 

31 

47.81 

+26.7 

-0  28  30.0 

-59.55 

0.1794206 

9.7000307 

9.6961931 

26 

215 

42 

4.5 

39 

l.ll 

30.2 

0  32  27.9 

59.34 

0.1779165 

9.6929387 

9.6902818 

30 

247 

50 

35.9 

39 

14.55 

33.4 

0  36  24.7 

59.03 

0.1764090 

9.6882290 

9.6867824 

Juno  3 

250 

0 

I.I 

39 

98.09 

36.5 

0  40  20.1 

58.61 

0.1749000 

9.6859418 

9.6857005 

7 

252 

10 

20.8 

39 

41.74 

39.4 

0  44  13.6 

58.10 

0.1733915 

9.6860502 

9.6899789 

II 

251 

21 

35.1 

39 

55.43 

+42.1 

-0  48    4.9 

-57.50 

0.1718861 

9.6884692 

9.6905006 

15 

256 

33 

44.3 

33 

9.19 

44.6 

0  51  53  5 

56.79 

0.1703860 

9.6930476 

9.6960636 

19 

258 

46 

48.7 

33 

93.01 

46.8 

0  55  39.2 

55.97 

0.1688934 

9.6995752 

9.7034873 

23 

26 1 

0 

48.4 

33 

36.80 

48.7 

0  59  21.3 

55.03 

0.16741 10 

9.7077856 

9.7124347 

27 

263 

15 

43.1 

33 

50.56 

50.3 

1     2  59.4 

53.99 

0.165941 1 

9.7173978 

9.7226416 

July   1 

265 

31 

32.8 

34 

4.97 

+51.7 

-1    6  33.2 

-59.84 

0.1644866 

9.7281345 

9.7338473 

5 

267 

48 

17.2 

34 

17.99 

+52.8 

-1  10    2.1 

-51.55 

0.1630496 

9.7397543 

9.7456295 
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MARS. 

GREENWICH  MEAN  NOON. 

Date. 

HeUooentrie 

Loogitade, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Veotor. 

Logarithm  of  Dlatanoe 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

O         t        II 

/     « 

// 

O        1        II 

« 

July   1 

265  31  32.8 

34     4.97 

+51.7 

-1    6  33.2 

-69.84 

0.1644866 

9.7281345 

9.7338473 

5 

267  48  17.2 

34   17.99 

52.8 

1  10    2.1 

51.55 

0.1630496 

9.7397543 

9.7458295 

9 

270    5  56.1 

34  31.49 

53.5 

1  13  25.6 

50.15 

0.1616332 

9.7520513 

9.7583962 

13 

272  24  28.9 

34  44.99 

53.9 

1  16  43.3 

48.65 

0.1602398 

9.7648496 

9.7713846 

17 

274  43  55.3 

34  58.19 

53.9 

1  19  54.8 

47.09 

0.1588724 

9.7779864 

9.7846362 

21 

277     4    14.2 

35   11.95 

+53.5 

-1  22  59.5 

-45.96 

0.1575332 

9.7913185 

9.7980174 

25 

279  25  25.0 

35  94.11 

52.8 

1  25  56.9 

43.40 

0.1562251 

9.8047202 

9.8114168 

29 

281   47  26.8 

35  36.70 

61.7 

1  28  46.7 

41.41 

0.1549513 

9.8180962 

9.8247523 

Aug.  2 

284   10  18.2 

35  49.00 

50.3 

1  31  28.2 

39.30 

0.1537141 

9.8313799 

9.8379739 

6 

286  33  58.4 

36     0.99 

48.5 

1  34    1.1 

37.10 

0.1525164 

9.8445319 

9.8510499 

10 

288  58  25.6 

36   19.50 

+46.4 

-1  36  25.0 

-34.77 

0.1513609 

9.8575257- 

9.8639546 

14 

291   23  38.6 

36  93.89 

43.9 

1  38  39.3 

39.39 

0.1502496 

9.8703339 

9.8766617 

18 

293  49  35.6 

36  34.69 

41.1 

1  40  43.6 

99.77 

0.1491862 

9.8829337 

9.8891471 

22 

296  16  14.7 

36  44.99 

38.1 

1  42  37.5 

97.15 

0.1481726 

9.8953002 

9.9013920 

26 

298  43  34.4 

36  54.79 

34.6 

1  44  20.8 

94.49 

0.1472111 

9.9074210 

9.9133892 

30 

301    11   32.4 

37     4.19 

+30.9 

-1  45  52.9 

-91.59 

0.1463045 

9.9192970 

9.9251451 

Sept  3 

303  40     6.8 

37   19.90 

26.9 

1  47  13.5 

18.67 

0.1454547 

9.9309371 

9.9366738 

7 

306     9   14.9 

37  91.06 

22.8 

1  48  22.3 

15.70 

0.1446642 

9.9423*71 

9.9479864 

11 

308  38  54.6 

37  98.67 

18.5 

1  49  19.1 

19.66 

0.1439347 

9.9535638 

9.9590887 

15 

31 1     9     3.5 

37  35.60 

14.0 

1  50    3.6 

9.56 

0.1432683 

9.9645614 

9.9699812 

19 

313  39  38.6 

37  41.87 

+  9.5 

-1  50  35.6 

-6.49 

0.1426669 

9.9753482 

9.9806644 

23 

316  10  37.6 

37  47.47 

+  4.8 

1  50  55.0 

-3.99 

0.1421318 

9.9859288 

9.9911433 

27 

318  41   57.5 

37  59.34 

0.0 

1  51     1.4 

0.00 

0.1416648 

9.9963103 

0.0014315 

Oct.    1 

321    13  35.4 

37  56.50 

-  4.7 

1  50  55.0 

+  3.99 

0.1412670 

0.0065090 

0.0115451 

5 

323  45  28.6 

37  59.94 

9.5 

1  50  35.6 

6.47 

0.1409392 

0.0165417 

0.0215007 

0 

326   17  33.9 

38     964 

-14.1 

-1  50    3.2 

+  9.79 

0.1406829 

0.0264222 

0.0313065 

13 

328  49  48.7 

38     4.57 

18.6 

1  49  17.8 

19.95 

0.1404984 

0.0361541 

0.0409650 

17 

331   22    9.5 

38     5.69 

23.0 

1  48  19.6 

16.15 

0.1403864 

0.0457391 

0.0504765 

21 

333  54  33.2 

38     6.06 

27.2 

1  47    8.6 

19.35 

0.1403467 

0.0551784 

0.0598450 

25 

336  26  57.0 

38     5.65 

31.3 

1  45  44.8 

99.49 

0.1403801 

0.0644781 

0.0690787 

29 

338  59  J  7.4 

38     4.47 

-35.0 

-1  44    8.7 

+95.54 

0.1404862 

0.0736484 

0.0781892 

Nov.  2 

341   31   31.8 

38     9.57 

38.6 

1  42  20.5 

98.55 

0.1406649 

0.0827025 

0.0871890 

6 

344     3  37.0 

37  59.89 

41.7 

1  40  20.3 

31.50 

0.1409154 

0.0916494 

0.0960839 

10 

346  35  29.9 

37  56.41 

44.6 

1  38    8.5 

34.35 

0.1412372 

0.1004923 

0.1048744 

14 

349     7     7.3 

37  59.17 

47.1 

1  35  45.5 

37.11 

0.1416293 

0.1092298 

0.1135577 

Jd 

351   38  26.3 

37  47  96 

-49.1 

-1  33  11.6 

+39.77 

0.1420905 

0.1178588 

0.1221326 

22 

354     9  24.4 

37  41.67 

50.9 

1  30  27.3 

49.39 

0.1426196 

0.1263797 

0.1306011 

26 

356  39  58.7 

37  35.36 

52.3 

1  27  33.0 

44.76 

0.1432155 

0.1347979 

0.1389714 

30 

359  10     6.3 

37  98.40 

53.2 

1  24  29.2 

47.09 

0.1438764 

0.1431217 

0.1472496 

Dec.  4 

1   39  45.0 

37  90.79 

53.8 

1  21  16.3 

49.99 

0.1446005 

0.1513558 

0.1554399 

8 

4     8  52.1 

37    19.57 

-53.9 

-1   17  54.9 

+51.34 

0.1453858 

0.1595015 

0.1635404 

12 

6  37  24.9 

37     3.89 

53.6 

1   14  25.6 

53.98 

0.1462305 

0.1675555 

0.1715452 

J6 

9     5  21.9 

36  54.59 

53.0 

1  10  48.8 

55.06 

0.1471323 

0.1755099 

0.1794495 

20 

11  32  40.4 

36  44.70 

61.9 

1    7    5.1 

56.71 

0.1480886 

0.1833633 

0.1872521 

24 

13  60  188 

36  34.39 

50.4 

1    3  15.1 

58.99 

0.1490976 

0.1911159 

0.1949560 

28 

16  25  14.8 

36  93.63 

-48.6 

-0  59  19  3 

+59.60 

0.1501567 

0.1987725 

0.2025658 

| 32 

18  50  27.1 

36   19.46 

-46.6 

-0  55  18.3 

+60.89 

0.1512632 

0.2063358 

17 
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JUPITER.                                                             j 

GREENWICH  MEAN  NOON.                                                          | 

i 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Dally 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance     j 
from  Birth—            ; 

At  Date. 

At  Intenne-  • 
diateDate.  1 

o        / 

a 

/     n 

a 

O        i         II 

„ 

Jan.   9 

289  20 

45.2 

5    3.74 

+  9.3 

-0  13  45.4 

-6.83 

0.7126661 

0.7879445 

0.7881096 

6 

289  41 

0.5 

5    3.91 

9.6 

0  14  12.7 

6.83 

0.7125426 

0.7882005 

0.7882380 

10 

290     1 

16.5 

5    4.09 

9.9 

0  14  40.0 

6.83 

0.7124191 

0.7882154 

0.7881322 

14 

290  21 

33.2 

5    4.96 

10.2 

0  15    7.3 

6.89 

0.7122957 

0.7879885 

0.7877839 

18 

290  41 

50.6 

5    4.43 

10.5 

0  15  34.6 

6.89 

0.7121723 

0.7875185 

0.7871928 

22 

291     2 

8.7 

5    4.60 

+10.8 

-0  16    1.9 

-6.89 

0.7120490 

0.7S68050 

0.7863568 

26 

291   22 

27.4 

5    4.78 

II. 1 

0  16  29.2 

6.81 

0.7119257 

0.7856481 

0.7852794 

30 

291   42 

46.9 

5    4.95 

11.4 

0  16  56.4 

6.81 

0.7118025 

0.7846509 

0.7839630 

Feb.  3 

292     3 

7.1 

5    5.13 

11.7 

0  17  23.6 

6.80 

0.7116794 

0.7832157 

0.7824095 

7 

292  23  27.9 

5    5.30 

12.0 

0  17  50.8 

6.79 

0.71 15564 

0.7815444 

0.7806208 

J] 

292  43 

49.5 

5    5.47 

+12.3 

-0  18  17.9 

-6.78 

0.7114335 

0.7796387 

0*7785979  , 

15 

293     4 

11.7 

5    5.65 

12.6 

0  18  45.1 

6.78 

0.7113106 

0.7774987 

0.7763413  | 

19 

293  24 

34.6 

5    5.89 

12.8 

0  19  12.2 

6.77 

0.71 11878 

0.7751262 

0.7738536 

23 

293  44 

58.3 

5    5.99 

13.1 

0  19  39.3 

6.77 

0.71 10651 

0.7725242 

0.7711385  j 

27 

294     5 

22.6 

5    6.17 

13.4 

0  20    6.3 

6.76 

0.7109425 

0.7696971 

0.7682007  I 

Mar.  3 

294  25 

47.6 

5    6.34 

+13.7 

-0  20  33.4 

-6.76 

0.7108200 

0.7666499 

0.7650452 

7 

294  46 

13.3 

5    6.51 

14.0 

0  21    0.4 

6.75 

0.7106975 

0.7633876 

0.7616769 

U 

295     6 

39.7 

5    6.68 

14.2 

0  21  27.4 

6.74 

0.7105751 

0.7599137 

0.7580984 

15 

295  27 

6.8 

5    6.86 

14.5 

0  21  54.3 

6.73 

0.7104529 

0.7562318 

0.7543144  ; 

19 

295  47 

34.6 

5    7.03 

14.8 

0  22  21.2 

6.79 

0.7103308 

0.7523471 

0.7503305 

23 

2Q6     8 

3.0 

5    7.90 

+15.0 

-0  22  48.1 

-6.79 

0.7102089 

0.7482657 

0.7461537  ! 

27 

296  28 

32.2 

5    7.38 

15.3 

0  23  15.0 

6.71 

0.7100872 

0.7439958 

0.7417933 

31 

296  49 

2.0 

5    7.55 

15.6 

0  23  41.8 

6.70 

0.7099655 

0.7395473 

0.7372587  ' 

Apr.  4 

297     9 

32.6 

5    7.79 

15.8 

0  24    8.6 

6.69 

0.7098441 

0.7349287 

0.7325585 

8 

297  30 

3.8 

5    7.89 

16.1 

0  24  35.3 

6.68 

0.7097228 

0.7301 491 

0.7277016 

12 

297  50 

35.7 

5    8.07 

+16.4 

-0  25    2.0 

-«.67 

0.7096016 

0.7252173 

0.7226975  ! 

16 

298  11 

8.3 

5    8.24 

16.7 

0  25  28.7 

6.66 

0.7094808 

0.7201439 

0.7175581 

20 

298  31 

41.6 

5    8.41 

16.9 

0  25  55.3 

6.65 

0.7093601 

0.7149420 

0.7122976 

24 

298  52 

15.6 

5    8.58 

17.1 

0  26  21.9 

6.64 

0.7092397 

0.7096271 

0.7069327  , 

28 

299   12 

50.2 

5    8.75 

17.4 

0  26  48.5 

6.63 

0.7091195 

0.7042165 

0.7014805  I 

May  2 

299  33 

25.6 

5    8.99 

+17.6 

-0  27  15.0 

-6.69 

0.7089994 

0.6987271 

0.6959583  ■ 

6 

299  54 

1.6 

5    9.09 

17.9 

0  27  41.4 

6.61 

0.7088796 

0.6931765 

0.6903838 

10 

300   14 

38.3 

5    9.26 

18.1 

0  28    7.8 

6.60 

0.7087600 

0.6875828 

0.6847758  | 

14 

300  35 

15.7 

5    9.44 

18.4 

0  28  34.2 

6.59 

0.7086407 

0.6819664 

0.6791571  | 

18 

300  55 

53.8 

5    9.61 

18.6 

0  29    0.5 

6.58 

0.7085215 

0.6763516 

0.6735531 

22 

301    16 

32.6 

5    9.78 

+  18.8 

-0  29  26.8 

-6.57 

0.7084025 

0.6707652 

0.6679915 

26 

301   37 

12.0 

5    9.95 

19.1 

0  29  53.1 

6.55 

0.7062838 

0.6652356 

0.6625012 

30 

301   57 

52.2 

5  10.19 

19.3 

0  30  19.2 

6.54 

0.7081653 

0.6597917 

0.6571108  ; 

Jane  3 

302  18 

33.0 

5  10.99 

19.5 

0  30  45.3 

6.59 

0.7080471 

0.6544620 

0.6518490 

7 

302  39 

14.5 

5  10.46 

19.7 

0  31  11.4 

6.51 

0.7079290 

0.6492758 

0.6467463  ; 

11 

302  59 

56.6 

5  10.69 

+20.0 

-0  31  37.4 

-6.49 

0.7078112 

0.6442649 

0.6418359 

15 

303  20 

39.5 

5  10.79 

20.2 

0  32    3.4 

6.48 

0.7076937 

0.6394638 

0.6371533  ! 

19 

303  41 

23.0 

5  10.98 

20.4 

0  32  29.3 

6.47 

0.7075763 

0.6349087 

0.6327348 

23 

304     2 

7.2 

5  11.13 

20.6 

0  32  55.1 

6.45 

0.7074592 

0.6306354 

0.6286152  . 

27 

304  22 

52.0 

5  11.30 

20.8 

0  33  20.9 

6.44 

0.7073423 

0.6266779 

0.6248272 

July  1 

304  43 

37.6 

5  11.47 

+21.1 

-0  33  46.7 

-6.49 

0.7072257 

0.6230667 

0.6214003 

6 

305     4 

23.8 

5  11.64 

+21.3 

-0  34  12.4 

-6.41 

0.7071091 

0.6198315 

0.6183639 

HELIOCENTRIC  CO-ORDINATES,  1890. 


259 


JUPITBB. 

GREENWICH  MEAN  NOON 

Date. 

Heliocentric 

Longitude, 

MeanBquinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Dally 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Sartb— 

At  Date. 

At  Interme- 
diate Date. 

O        1         li 

/    // 

// 

O        1         II 

H 

July  1 

304  43  37.6 

5  11.47 

+21.1 

-0  33  46.7 

-6.49 

0.7072257 

0.6230667 

0.6214003 

5 

305    4  23.8 

5  11.64 

21.3 

0  34  12.4 

6.41 

0.7071091 

0.6198315 

0.6183639 

9 

305  25  10.7 

5  11.81 

21.5 

0  34  38.0 

6.39 

0.7069928 

0.6170009 

0.6157462 

13 

305  45  58.3 

5  11.97 

21.7 

0  35    3.5 

6.37 

0.7068768 

0.6146028 

0.6135743 

17 

306     6  46.5 

5  19.14 

21.8 

0  35  29.0 

6.36 

0.7067611 

0.6126630 

0.6118717 

21 

306  27  35.4 

5  19.31 

+22.0 

-0  35  54.4 

-6.34 

0.7066456 

0.6112018 

0.6106555 

25 

306  48  24.9 

5  19.47 

22.2 

0  36  19.7 

6.39 

0.7065304 

0.6102334 

0.6099369 

29 

307     9   15.2 

5  19.64 

22.4 

0  36  45.0 

6.31 

0.7064155 

0.6097658 

0.6097207 

Aug.  2 

307  30     6.1 

5  19.80 

22.6 

0  37  10.2 

6.99 

0.7063008 

0.6098013 

0.6100079 

6 

307  50  57.6 

5  19.97 

22.8 

0  37  35.4 

6.97 

0.7061864 

0.6103397 

0.6107964 

10 

308  li  49.8 

5  13.14 

+23.0 

-0  38    0.5 

-6.96 

0.7060723 

0.6113767 

0.6120800 

14 

308  32  42.7 

5  13.30 

23.1 

0  38  25.5 

6.94 

0.7059586 

0.6129041 

0.6138474 

18 

308  53  36.3 

5  13.46 

23.3 

0  38  50.4 

6.99 

0.7058452 

0.6149069 

0.6160800 

22 

309  14  30.4 

5  13.63 

23.5 

0  39  15.3 

6.90 

0.7057321 

0.6173634 

0.6187540 

26 

309  35  25.3 

5  13.80 

23.6 

0  39  40.1 

6.18 

0.7056194 

0.6202478 

0.6218413 

30 

309  56  20.8 

5  13.96 

+23.8 

-0  40    4.8 

HU6 

0.7055070 

0.6235306 

0.6253121 

Sept  3 

3J0  17   16.9 

5  14.19 

23.9 

0  40  29.4 

6.14 

0.7053949 

0.6271820 

0.6291366 

7 

310  38  13.7 

5  14.98 

24.1 

0  40  54.0 

6.19 

0.7052831 

0.631 1717 

0.6332833 

U 

310  59   M.l 

5  14.44 

24.3 

0  41  18.5 

6.11 

0.7051717 

0.6354673 

0.6377199 

15 

311  20     9.3 

5  14.61 

24.4 

0  41  42.9 

6.09 

0.7050606 

0.6400362 

0.6424113 

19 

311   41     8.0 

5  14.77 

+24.6 

-0  42    7.2 

-6.07 

0.7049498 

0.6448407 

0.6473195 

23 

312     2     7.5 

5  14.93 

24.7 

0  42  31.5 

6.05 

0.7048393 

0.6498435 

0.6524083 

27 

312  23     7.5 

5  15.09 

24.8 

0  42  55.6 

6.03 

0.7047292 

0.6550099 

0.6576436 

Oct.    1 

312  44     8.2 

5  15.95 

24.9 

0  43  19.7 

6.01 

0.7046194 

0.6603067 

0.6629949 

5 

313     5     9.5 

5  15.41 

25.1 

0  43  43.7 

5.98 

0.7045100 

0.6657046 

0.6684320 

9 

313  26   11.5 

5  15.57 

+25.2 

-0  44    7.6 

-5.96 

0.7044010 

0.6711737 

0.6739262 

13 

313  47   14.1 

5  15.73 

25.3 

0  44  31.4 

5.94 

0.7042923 

0.6766858 

0.6794488 

17 

314     8   17.3 

5  15.89 

25.4 

0  44  55  1 

5.99 

0.7041841 

0.6822119 

0.6849713 

21 

314  29  21.2 

5  16.03 

25.6 

0  45  18.8 

5.89 

0.7040762 

0.6877242 

0.6904674 

25 

314  50  25.7 

5  16.91 

25.7 

0  45  42.3 

5.87 

0.7039686 

0.6931984 

0.6959144 

29 

315  II   30.9 

5  16.36 

+25.8 

-0  46    5.8 

-5.85 

0.7038615 

0.6986132 

0.7012926 

Nov.  2 

315  32  36.6 

5  16.59 

25.9 

0  46  29.1 

5.89 

0.7037548 

0.7039504 

0.7065846 

6 

315  53  43.0 

5  16.67 

26.0 

0  46  52.4 

5.80 

0.7036485 

0.7091930 

0.7117733 

10 

316  14  50.0 

5  16.89 

26.1 

0  47  15.6 

5.78 

0.7035426 

0.7143234 

0.7168413 

14 

316  35  57.6 

5  16.98 

26.2 

0  47  38.7 

5.75 

0.7034372 

0.7193250 

0.7217724 

18 

316  57     5.8 

5  17.13 

+26.3 

-0  48    1.6 

-5.73 

0.7033322 

0.7241820 

0.7265521 

22 

317   18  14.6 

5  17.99 

26.3 

0  48  24.5 

5.70 

0.7032277 

0.7288812 

0.7311681 

26 

317  39  24.1 

5  17.44 

26.4 

0  48  47.3 

5.68 

0.7031235 

0.7334118 

0.7356112 

30 

318     0  34.2 

5  17.59 

26.5 

0  49  10.0 

5.66 

0.7030198 

0.7377653 

0.7398732 

Dec.  4 

318  21   44.8 

5  17.75 

26.6 

0  49  32.6 

5.63 

0.7029165 

0.7419338 

0.7439461 

8 

318  42  56.1 

5  17.90 

+26.6 

-0  49  55.0 

-5.61 

0.7028137 

0.7459090 

0.7478213 

12 

319     4     8.1 

5  18.05 

26.7 

0  50  17.4 

5.58 

0.7027114 

0.7496820 

0.7514899 

16 

319  25  20.6 

5  18.90 

26.7 

0  50  39.7 

5.55 

0.7026095 

0.7532444 

0.7549448 

20 

319  46  33.7 

5  18.35 

26.8 

0  51     1.9 

5.53 

0.7025081 

0.7565905 

0.7581812 

24 

320     7  47.4 

5  18.50 

26.8 

0  51  24.0 

5.50 

0.7024072 

0.7597164 

0.7611957 

28 

320  29     1.7 

5  18.65 

+26.9 

-0  51  45.9 

-5.48 

0.7023067 

0.7626188 

0.7639655 

32 

320  50  16.6 

5  18.80 

+26.9 

-0  52    7.8 

-5.45 

0.7022067 

0.7652953 
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1 

SATUBN 

GREENWICH  MEAN  NOON. 

Date. 

'  Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Rednotion 

to 

Orbit. 

Heliooentrio 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

O         I        II 

/ 

// 

/     a 

O        1        II 

// 

Jan.   9 

148  48  94.1 

9 

8.18 

+  1  33.0 

+1  98    4.3 

+4.50 

0.9656998 

0.9343048 

0.9330146  ' 

6 

148  56  56.8 

9 

8.15 

1  33.1 

1  98  99.5 

4.49 

0.9657476 

0.9317619 

0.9305463 

10 

149     5  99.3 

9 

8.13 

1  33.3 

1  98  40.4 

4.48 

0.9657956 

0.9993799 

0.9989409  ; 

14 

149   14     1.8 

9 

8.11 

1  33.4 

1  98  58.3 

4.48 

0.9656436 

0.9971546 

0.9961154  ! 

18 

149  99  34.9 

9 

8.06 

1  33.6 

1  99  16.9 

4.47 

0.9658916 

0.9951959 

0.9941864 

99 

149  31     6.5 

9 

8.05 

+1  33.7 

+199  34.1 

+4.46 

0.9659397 

0.9933004 

0.9994694 

96 

149  39  38.6 

9 

8.01 

1  33.9 

199  51.9 

4.45 

0.9659878 

0.9916946 

0.9909777 

30 

149  48  10.6 

9 

7.96 

1  34.0 

1  30    9.7 

4.44 

0.9660361 

0.9903198 

0.9197997 

Feb.  3 

149  56  49.5 

9 

7.95 

1  34.1 

1  30  97.4 

4.43 

0.9660844 

0.9191868 

0.9167130 

7 

150     5   14.3 

9 

7.93 

1  34.9 

1  30  45.1 

4.49 

0.9661398 

0.9183093 

0.9179557 

11 

150   13  46.0 

9 

7.90 

+1  34.4 

+1  31    9.8 

+4.41 

0.9661819 

0.9176737 

0.9174573 

15 

150  99  17.5 

9 

7.87 

1  34.5 

1  31  90.4 

4.40 

0.9669998 

0.9173066 

0.9179994 

19 

150  30  48.9 

9 

7.84 

1  34.6 

1  31  38.0 

4.39 

0.9669783 

0.9179047 

0.9179538 

93 

150  39  90.9 

9 

7.81 

1  34.7 

1  31  55.5 

4.38 

0.9663970 

0.9173699 

0.9175506 

97 

150  47  51.4 

9 

7.78 

1  34.8 

1  39  13.0 

4.37 

0.9663758 

0.9177975 

0.9181093 

Mar.  3 

150  56  99.5 

9 

7.75 

+1  34.9 

+1  39  30.5 

+4.36 

0.9664946 

0.9184850 

0.9189937 

7 

151     4  53.5 

9 

7.73 

1  35.0 

1  39  47.9 

4.35 

0.9664736 

0.9194944 

0.9199863 

11 

151    13  94.4 

9 

7.70 

1  35.9 

1  33    5.3 

4.34 

0.9665995 

0.9906081 

0.9919889 

15 

151   91   55.1 

9 

7.67 

1  35.3 

1  33  99.7 

4.33 

0.9665715 

0.9990973 

0.9998929 

19 

151   30  95.7 

9 

7.64 

I  35.4 

1  33  40.0 

4.39 

0.9666906 

0.9936716 

0.9945743 

93 

151  38  56.3 

9 

7.61 

+  1  36.5 

+1  33  57.3 

+1.39 

0.9666697 

0.9955983 

0.9965318 

97 

151  47  96.7 

9 

7.58 

1  35.6 

1  34  14.5 

4.31 

0.9667189 

0.9975897 

0.9986791 

31 

151   55  57.0 

9 

7.55 

1  35.7 

1  34  31.7 

4.30 

0.9667689 

0.9998187 

0.9309995 

Apr.  4 

159     4  97.1 

9 

7.59 

1  35.8 

1  34  48.9 

4.99 

0.9668175 

0.9399196 

O.9334770 

8 

159  19  57.9 

9 

7.50 

1  35.9 

1  35    6.0 

4.98 

0.9668669 

0.9347696 

0.9360954 

19 

159  91   97.9 

9 

7.47 

+1  36.0 

+1  35  93.1 

+4.97 

0.9669164 

0.9374595 

0.9388388 

16 

159  99  57.0 

9 

7.44 

1  36.1 

1  35  40.9 

4.96 

0.9669660 

0.9409594 

0.9416910 

90 

159  38  96.7 

9 

7.41 

1  36.9 

1  35  57.9 

4.95 

0.9670156 

0.9431595 

0.9446344 

94 

159  46  56.3 

9 

7.38 

1  36.3 

1  36  14.9 

4.94 

0.9670653 

0.9461349 

0.9476514 

98 

159  55  95.8 

9 

7.35 

1  36.4 

1  36  31.1 

4.93 

0.9671150 

0.9491890 

0.9507945 

May  9 

153     3  55.9 

9 

7.39 

+1  36.4 

+1  36  48.0 

+4.99 

0.9671647 

0.9599773 

0.9538382 

6 

153  19  94.4 

9 

7.99 

1  36.5 

I  37    4.8 

4.91 

0.9679145 

0.9554055 

0.9569775 

10 

153  90  53.5 

9 

7.96 

1  36.6 

1  37  91.6 

4.90 

0.9679644 

0.9585595 

0.9601287 

14 

153  99  99.5 

9 

7.23 

1  36.6 

1  37  38.4 

4.19 

0.9673144 

0.9617044 

0.9632779 

18 

153  37  51.4 

9 

7.90 

1  36.7 

1  37  55.1 

4.18 

0.9673644 

0.9648475 

0.9664113 

99 

153  46  90.1 

9 

7.17 

+1  36.8 

+1  38  11.8 

+4.17 

0.9674145 

0.9679678 

0.9695152 

96 

153  54  48.8 

9 

7.15 

1  36.8 

1  38  98.5 

4.16 

0.9674647 

0.9710591 

0.9795767 

30 

154     3   17.4 

9 

7.19 

1  36.9 

1  38  46.1 

4.15 

0.9675149 

0.9740880 

0.9755846 

Jane  3 

154   11   45.8 

9 

7.09 

1  37.0 

1  39    1.7 

4.14 

0.9675659 

0.9770654 

0.9785291 

7 

154  90  14.1 

9 

7.06 

1  37.0 

1  39  18.9 

4.13 

0.9676155 

0.9799748 

0.9814013 

II 

154  98  49.3 

9 

7.03 

+1  37.1 

+1  39  34.7 

+4.19 

0.9676658 

0.9898075 

0.9841922 

15 

154  37  10.4 

9 

7.00 

1  37.1 

1  39  51.9 

4.11 

0.9677163 

0.9855543 

0.9668923 

19 

154  45  38.4 

9 

6.97 

1  37.9 

1  40    7.6 

4.10 

0.9677667 

0.9889056 

0.9894932 

93 

154  54     6.9 

9 

6.94 

1  37.9 

1  40  94.0 

4.09 

0.9678173 

0.9907543 

0.9919877 

97 

155    9  33.9 

9 

6.91 

1  37.3 

1  40  40.3 

4.06 

0.9678679 

0.9931996 

0.9943680 

Jaly  1 

155   11     J.5 

9 

6.88 

+1  37.3 

+1  40  56.6 

+4.07 

0.9679185 

0.9955137 

O.9906S91 

6 

155  19  99.0 

9  6.85 

+1  37.3 

+1  41  19.9 

+4.06 

0.9679693 

0.9977135 

0.9967662 
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SATUBN. 

GREENWICH  MEAN  NOON 

• 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Bednotton 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radios 

Vector. 

Logarithm  of  Distanoe 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

July    1 

O          1        u 

155   II      1.5 

9 

ii 
6.88 

/       u 

+1  37.3 

O       I        II 

+1  40  56.6 

+4.07 

0.9679185 

0.9955137 

0.9966291 

5 

155   19  29.0 

9 

6.85 

1  37.3 

1  41  12.9 

4.06 

0.9679693 

0.9977135 

0.9987662 

9 

155  27  56.4 

3 

6.89 

1  37.4 

1  41  29.1 

4.05 

0.9680201 

0.9997866 

1.0007741 

13 

155  36  23.7 

9 

6.79 

1  37.4 

1  41  45.2 

4.04 

0.9680709 

1.0017278 

1.0026473 

17 

155  44  50.8 

9 

6.76 

1  37.4 

1  42    1.4 

4.03 

0.9681219 

1.0035319 

1.0043809 

21 

155  53   17.8 

9 

6.73 

+1  37.4 

+1  42  17.5 

+4.09 

0.9681727 

1.0051938 

1.0059702 

25 

156     I   44.7 

9 

6.70 

1  37.5 

1  42  33.5 

4.01 

0.9682238 

1.0007096 

1.0074120 

29 

156   10   11.4 

9 

6.67 

1  37.5 

I  42  49.5 

4.00 

0.9682748 

1.0080769 

1.0087041 

Aug.  2 

156  18  38.1 

9 

6.65 

1  37.5 

1  43    5.5 

3.99 

0.9683260 

1.0092935 

1.0098444 

6 

156  27     4.6 

9 

6.69 

1  37.5 

1  43  21.4 

3.96 

0.9683772 

1.0103567 

1.0108300 

10 

156  35  31.0 

9 

6.99 

+1  37.5 

+1  43  37.3 

+3.97 

0.9684283 

1.0112642 

I. 01 16686 

14 

156  43  55.3 

9 

6.56 

1  37.5 

I  43  53.1 

3.96 

0.9684796 

1.0120132 

1.0123272 

18 

156  52  23.5 

9 

6.53 

1  37.6 

1  44    8.9 

3.95 

0.9685309 

1.0126008 

1.0128337 

22 

157     0  49.6 

9 

6.50 

1  37.6 

1  44  24.7 

3.93 

0.9685824 

1.0130259 

1.0131774 

26 

157     9  15.5 

9 

6.47 

1  37.6 

1  44  40.4 

3.99 

0.9686337 

1.0132879 

1.0133577 

30 

157   17  41.3 

9 

6.44 

+1  37.6 

+1  44  56.1 

+3.91 

0.9686852 

1.0133868 

1.0133752 

8ept*  3 

157  26     7.0 

9 

6.41 

1  37.6 

1  45  11.7 

3.90 

0.9687367 

1.0133228 

1.0132294 

i       .  7 

157  34  32.6 

9 

6.38 

I  37.6 

1  45  27.3 

3.89 

0.9687883 

1.0130949 

1.0129192 

11 

157  42  58.0 

9 

6.35 

1  37.7 

1  45  42.9 

3.68 

0.9688400 

1.0127023 

1.0124443 

15 

157  51  23.4 

9 

6.39 

1  37.7 

1  45  58.4 

3.87 

0.9688916 

1.0121451 

1.0118047 

10 

157  59  48.6 

9 

6.99 

+1  37.7 

+1  46  13.9 

+3.86 

0.9689434 

1.01 14236 

1.0110019 

21 

158     8  13.7 

3 

6.96 

1  37.7 

1  46  29.3 

3.85 

0.9689951 

1.0105401 

1. 0100381 

27 

158   16  38.6 

9 

6.93 

1  37.7 

1  46  44.7 

3.84 

0.9690470 

1.0094965 

1.0089165 

Oct.    l 

158  25     3.5 

9 

6.90 

1  37.6 

1  47    0.0 

3.83 

0.9690990 

1.0082954 

1.0076364 

5 

158  33  28.2 

9 

6.17 

1  37.6 

1  47  15.3 

3.89 

0.9691509 

1.0069385 

1.0062022 

9 

158  41   52.8 

9 

6.14 

+1  37.6 

+1  47  30.6 

+3.81 

0.9692030 

1.0054278 

1.0046152 

13 

158  50   17.3 

9 

6.11 

1  37.6 

1  47  45.8 

3.80 

0.9692549 

1.0037653 

1.0028785 

17 

158  58  41.7 

9 

6.08 

1  37.6 

1  48    1.0 

3.79 

0.9693070 

1.0019554 

1.0009968 

2i 

159     7     6.1 

9 

6.05 

1  37.6 

1  48  16.1 

3.78 

09693592 

1.0000031 

0.9989753 

25 

159  15  30.2 

9 

6.09 

1  37.5 

1  48  31.2 

3.77 

0.9694114 

0.9979141 

0.9968201 

89 

159  23  54.2 

9 

5.99 

+1  37.5 

+1  48  46.3 

+3.76 

0.9694637 

0.9956940 

0.9945365 

Nov.  2 

159  32   18.1 

9 

5.96 

1  37.5 

1  49     1.3 

3.75 

0.9695160 

0.9933484 

0.9921304 

6 

159  40  41.9 

9 

5.93 

1  37.5 

1  49  16.3 

3.74 

0.9G95684 

0.9908832 

0.-9896076 

10 

159  49     5.5 

9 

5.90 

1  37.4 

1  49  31.2 

3.79 

0.9696208 

0.9883050 

0.9869761 

14 

159  57  29.0 

9 

5.87 

1  37.4 

I  49  46.0 

3.71 

0.9696732 

0.9856224 

0.9842450 

18 

160     5  52.5 

9 

5.84 

+1  37.3 

f  1  50    0.9 

+3.70 

0.9697256 

0.9828454 

0.9814247 

22 

160   14   15.7 

9 

5.81 

1  37.3 

1  50  15.7 

3.69 

0.9697782 

0.9799645 

0.9785259 

26 

160  22  39.0 

9 

5.78 

1  37.2 

1  50  30.4 

3.68 

0.9698308 

0.9770504 

0.9755592 

30 

160  31     2.1 

9 

5.75 

1  37.2 

1  50  45.1 

3  67 

0.9698834 

0.9740537 

0.9725353 

Deo.  4 

160  39  25.0 

9 

5.79 

1  37.1 

1  50  59.8 

3.66 

0.9699361 

0.9710056 

0.9694663 

8 

160  47  47.8 

9 

5.69 

+  1  37.1 

+1  51   14.4 

+3.65 

0.9699888 

0.9679190 

0.9663655 

12 

160  56   10.5 

9 

5.66 

1  37.0 

1  51  29.0 

3.64 

0.9700415 

0.9648078 

0.9632479 

16 

161     4  33.0 

2 

5.63 

1  37.0 

I  51  43.5 

3.63 

0.9700943 

0.9616877 

0.9601292 

20 

161    12  55.6 

9 

5.59 

1  36.9 

1  51  58.0 

3.69 

0.9701471 

0.9585745 

0.9570258 

24 

161   21    17.9 

9 

5.56 

1  36.9 

1  52  12.5 

3.61 

0.9702001 

0.9554849 

0.9539537 

28 

161   29  40.1 

9 

5.53 

+1  36.8 

+1  52  26.9 

+3.60 

0.9702531 

0.9524343 

0.9509286 

.=*-£ 

161   38    2.2 

9 

5.50 

+1  36.7 

+  1  52  41.2 

+3.58 

0.9703061 

0.9494387 
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HBABTJS 

• 

GREENWICH  MEAN  NOOK. 

Date. 

HeUooentrie 

Longitude, 

MeanKqainox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Helioeentrio 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radio* 

Veotor. 

Logarithm  of  Diatanee 
from  Karth— 

At  Date. 

At  Interne- 
dlateDate. 

o        /        // 

u 

// 

O        1        11 

// 

Jan.  -2 

203  19  56.7 

49.90 

-9.2 

+0  35  37.0 

-0.40 

1.2655196 

1.2721446 

1.2706116 

+6 

203  26     3.9 

45.90 

9.2 

0  35  33.8 

0.40 

1.2655384 

1.2690467 

1.2674563 

14 

203  32  11.1 

45.80 

9.2 

0  35  30.6 

0.40 

1.2655573 

1.2658478 

1.2642279 

22 

203  38  18.2 

45.80 

9.2 

0  35  27.4 

0.40 

1.2655763 

1.2626055 

1.2609686 

30 

203  44  25.3 

45.88 

9.2 

0  35  24.2 

0.40 

1.2655953 

1.2593865 

1.2578061 

Feb.  7 

203  50  32.3 

45.88 

-9.2 

+0  35  21.0 

-0.40 

1.2656144 

1.2562561 

1.2547438 

15 

203  56  39.3 

45.87 

9.2 

0  35  17.8 

0.40 

1.2656335 

1.2532773 

1.2518651 

23 

204     2  46.3 

45.87 

9.2 

0  35  14.6 

0.40 

1.2656526 

1.2505156 

1.2492364 

Mar.  3 

204    8  53.2 

45.88 

9.2 

0  35  11.4 

0.40 

1.2656718 

1.2480347 

1.2469167 

11 

204  15    0.0 

45.88 

9.2 

0  35    8.2 

0.40 

1.2656911 

1.2458885 

1.2449560 

19 

204  21     6.9 

45.85     . 

-9.2 

+0  35    4.9 

-0.40 

1.2657104 

1.2441253 

1.2434008 

27 

204  27  13.7 

45.85 

9.2 

0  35    1.7 

0.41 

1.2657298 

1.2427875 

1.2422888 

Apr.   4 

204  33  20.4 

45.84 

9.3 

0  34  58.5 

0.41 

1.2657492 

1.2419064 

1.2416421 

12 

204  39  27.1 

45.84 

9.3 

0  34  55.2 

0.41 

1.2657687 

1.2414973 

1.2414730 

20 

204  45  33.8 

45.83 

9.3 

0  34  51.9 

0.41 

1.2657882 

1.2415693 

1.2417860 

28 

204  51  40.4 

45.83 

-9.3 

+0  34  48.7 

-0.41 

1.2658077 

1.2421208 

1.2425705 

May  6 

204  57  47.0 

45.89 

9.3 

0  34  45.4 

0.41 

1.2658273 

1.2431319 

1.2438017 

14 

205     3  53.6 

45.89 

9.3 

0  34  42.1 

0.41 

1.2658470 

1.2445759 

1.2454504 

22 

205  10    0.1 

45.81 

9.3 

0  34  38.8 

0.41 

1.2658667 

1.2464197 

1.2474780 

30 

205  16    6.6 

45.81 

9.3 

0  34  35.6 

0.41 

1.2658865 

1.2486185 

1.2498343 

Jane  7 

205  22  13.0 

45.80 

-9.3 

+0  34  32.3 

-0.41 

1.2659063 

1.2511193 

1.2524671 

15 

205  28  19.4 

45.80 

9.3 

0  34  28.9 

0.41 

1.2659262 

1.2538707 

1.2553233 

23 

205  34  25.7 

45.79 

9.3 

0  34  25.6 

0.41 

1.2659461 

1.2568160 

1.2583422 

July  1 

205  40  32.0 

45.70 

9.3 

0  34  22.3 

0.41 

1.2659661 

1.2598938 

1.2614637 

9 

205  46  38.3 

45.78 

9.3 

0  34  19.0 

0.49 

1.2659861 

1.2630456 

1.2646333 

17 

205  52  44.5 

45.78 

-9.3 

+0  34  15.6 

-0.48 

1.2660062 

1.2662169 

1.2677919 

25 

205  58  50.7 

45.77 

9.3 

0  34  12.3 

0.49 

1.2660263 

1.2603501 

1.2708858 

Aug.  2 

206    4  66.9 

45.77 

9.3 

0  34    9.0 

0.49 

1.2660465 

1.2723911 

1.2738625 

10 

206  11     3.0 

45.78 

9.3 

0  34    5.6 

0.49 

1.2660667 

1.2752935 

1.2766786 

18 

206  17    9.0 

45.76 

9.3 

0  34    2.3 

0.49 

1.2660870 

1.2780119 

1.2792881 

26 

206  23  15.1 

45.75 

-9.3 

+0  33  58.9 

-0.49 

1.2661073 

1.2805021 

1.2816502 

Sept  3 

206  29  21.1 

45.75 

9.3 

0  33  55.6 

0.49 

1.2661277 

1.2827284 

1.2837330 

11 

206  35  27.0 

45.74 

9.3 

0  33  52.2 

0.49 

1.2661481 

1.2846601 

1.2855056 

19 

206  41   32.9 

45.73 

9.3 

0  33  48.8 

0.49 

1.2661686 

1.2862665 

1.2869397 

27 

206  47  38.8 

45.73 

9.4 

0  33  45.4 

0.49 

1.2661892 

1.2875232 

1.2880154 

Oct.    5 

206  53  44.6 

45.79 

-9.4 

+0  33  42.1 

-0.49 

1.2662098 

1.2884141 

1.2887177 

13 

206  59  50.3 

45.79 

9.4 

0  33  38.7 

0.49 

1.2662305 

1.2889245 

1.2890328 

21 

207     5  56.1 

45.71 

9.4 

0  33  35.3 

0.43 

1.2662512 

1.2890428 

1.2889537 

29 

207  12     1.8 

45.71 

9.4 

0  33  31.8 

0.43 

1.2662719 

1.2687666 

1.2884816 

Nov.  6 

207  18    7.4 

45.70 

9.4 

0  33  28.4 

0.43 

1.2662927 

1.2880992 

1.2876199 

14 

207  24  13.6 

45.70 

-9.4 

+0  33  25.0 

-0.43 

1.2663136 

1.2870448 

1.2863758 

22 

207  30  18.6 

v     45.69 

9.4 

0  3321.6 

0.43 

1.2663345 

1.2856162 

1.2847681 

30 

207  36  24.1 

45.69 

9.4 

0  33  18.1 

0.43 

1.2663555 

1.2838349 

1.2828189 

Deo.  8 

207  42  29.6 

45.68 

9.4 

0  33  14.7 

0.43 

1.2663766 

1.2817239 

1.2805537 

16 

207  48  35.0 

45.68 

9.4 

0  33  11.3 

0.43 

1.2663976 

1.2793130 

1.2780071 

24 

207  54  40.4 

45.67 

-9.4 

+0  33    7.8 

-0.43 

1.2664188 

1.2766418 

1.2752294 

32 

208    0  45.7 

45.67 

-9.4 

+0  33    4.4 

-0.43 

1.2664400 

1.2737543 

J 

HELIOCENTRIC  CO-ORDINATES,  1890. 


263 


2JEPTUHE. 

GREENWICH  MEAN  NOON 

1 

Bate. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radios 

Vector. 

Logarithm  of  Diatanoe 
from  Earth— 

to 
Orbit. 

At  Date. 

At  Interme- 
diateDate. 

0      /     » 

M 

// 

0     t     u 

u 

Jan.— Q 

63  21  52.3 

99.00 

-35.5 

-1  38  28.6 

40 .90 

1.4745950 

1.4627448 

1.4633849 

+6 

63  24  48.2 

99.00 

35.6 

1  38  26.5 

0.97 

1.4745965 

1.4640785 

1.4648248 

14 

63  27  44.2 

99.00 

35.7 

1  38  24.4 

0.97 

1.4745980 

1.4666187 

1.4664562 

99 

63  30  40.2 

99.00 

35.7 

1  38  22.3 

0.97 

1.4745995 

1.4673326 

1.4682428 

30 

63  33  36.2 

99.00 

35.8 

1  38  20.1 

0.97 

1.4746010 

1.4691817 

1.4701440 

Feb.   7 

63  36  32.2 

99.00 

-35.8 

-1  38  18.0 

+0.97 

1.4746025 

1.4711250 

1.4721200 

15 

63  39  28.2 

99.00 

35.9 

1  38  15.9 

0.97 

1.4746041 

1.4731240 

1.4741320 

S3 

63  42  24.1 

99.00 

36.0 

1  38  13.7 

0.97 

1.4746056 

1.4751389 

1.4761391 

Mar.  3 

63  45  20.1 

99.00 

36.0 

1  38  11.6 

0.97 

1.4746072 

1.4771286 

1.4781025 

11 

63  48  16.1 

99.00 

36.1 

1  38    9.4 

0.97 

1.4746087 

1.4790570 

1.4799880 

19 

63  51    12.1 

99.00 

-36.1 

-1  38    7.2 

+0.97 

1.4746103 

1.4808913 

1.4817625 

97 

63  54    8.1 

99.00 

36.2 

1  38    5.1 

0.97 

1.4746118 

1.4825983 

1.4833948 

Apr.   4 

63  57    4.1 

99.00 

36.3 

1  38    2.9 

0.97 

1.4746134 

1.4841494 

1.4848592 

12 

64    0    0.1 

99.00 

36.3 

1  38    0.7 

0.97 

1.4746150 

1.4855217 

1.4861343 

90 

64     2  56.1 

99.00 

36.4 

1  37  58.6 

0.97 

1.4746166 

1.4866948 

1.4872004 

98 

64     5  62.1 

99.00 

-36.4 

-1  37  56.4 

+0.97 

1.4746182 

1.4876500 

1.4880417 

May  6 

64    8  48.1 

99.00 

36.5 

1  37  54.2 

0.97 

1.4746198 

1.4883748 

1.4886481 

14 

64  11  44.1 

99.00 

36.6 

1  37  62.0 

0.97 

1.4746214 

1.4888608 

1.4890119 

99 

64  14  40.1 

99.00 

36.6 

1  37  49.8 

0.97 

1.4746230 

1.4891011 

1.4891277 

30 

64  17  36.1 

99.00 

36.7 

1  37  47.6 

0.97 

1.4746246 

1.4890925 

1.4889960 

Jane  7 

64  20  32.1 

99.00 

-36.7 

-1  37  45.4 

+0.96 

1.4746262 

1.4888384 

1.4886202 

15 

64  23  28.1 

99.00 

36.8 

1  37  43.2 

0.98 

1.4746279 

1.4883424 

1.4880068 

93 

64  26  24.1 

99.00 

36.9 

1  37  41.0 

0.96 

1.4746295 

1.4876117 

1.4871611 

July   l 

64  29  20.2 

99.00 

36.9 

1  37  38.8 

0.98 

1.474631 1 

1.4866565 

1.4861002 

9 

64  32   16.2 

99.00 

37.0 

1  2(7  36.6 

0.98 

1.4746328 

1.4854940 

1.4848394 

17 

64  35  12.2 

99.00 

-37.0 

-1  37  34.4 

+0.98 

1.4746344 

1.4841393 

1.4833961 

95 

64  38    8.2 

99.00 

37.1 

1  37  32.1 

0.98 

1.4746361 

1.4826131 

1.4817935 

Aug.  2 

64  41     4.2 

99.00 

37.1 

1  37  29.9 

0.96 

1.4746378 

1.4809405 

1.4800573 

10 

64  44     0.3 

99.00 

37.2 

1  37  27.7 

0.98 

1.4746394 

1.4791474 

1.4782141 

18 

64  46  56.3 

99.00 

37.2 

1  37  25.4 

0.98 

1.4746411 

1.4772619 

1.4762948 

96 

64  49  52.3 

99.00 

-37.3 

-1  37  23.2 

+0.98 

1.4746428 

1.4753172 

1.4743335 

Sept  3 

64  52  48.4 

99.00 

37.3 

1  37  20.9 

0.98 

1.4746445 

1.4733480 

1.4723646 

11 

64  55  44.4 

99.01 

37.4 

1  37  18.7 

0.98 

1.4746462 

1.4713882 

1.4704235 

19 

64  58  40.4 

99.01 

37.4 

1  37  16.4 

0.98 

1.4746479 

1.4694755 

1.4685492 

27 

65     1  36.5 

99.01 

37.5 

1  37  14.2 

0.96 

1.4746496 

1.4676490 

1.4667794 

Oct.   5 

65    4  32.6 

99.01 

-37.5 

-1  37  11.9 

+0.98 

1.4746513 

1.4659447 

1.4651495 

13 

65    7  28.6 

99.01 

37.6 

1  37    9.6 

0.98 

1.4746530 

1.4643962 

1.4636956 

31 

65  10  24.7 

99.01 

37.7 

1  37    7.3 

0.98 

1.4746547 

1.4630453 

1.4624515 

29 

65  13  90.7 

99.01 

37.7 

1  37    5.1 

0.96 

1.4746564 

1.4619170 

1.4614450 

Nov.  6 

65  16  16.8 

99.01 

37.8 

1  3?    2.8 

0.99 

1.4746581 

1.4610383 

1.4607001 

14 

65  19  12.8 

99.01 

-37.8 

-1  37    0.5 

+0.99 

1.4746599 

1.4604321 

1.4602369 

22 

65  22    8.9 

99.01 

37.9 

1  36  58.2 

0.99 

1.4746616 

1.4601149 

1.4600673 

30 

65  25    5.0 

93.01 

37.9 

1  36  55.9 

0.99 

1.4746633 

1.4600940 

1.4601955 

Deo.  8 

65  28     1.0 

99.01 

38.0 

I  36  53.6 

0.90 

1.4746650 

1.4603710 

1.4606206 

16 

65  30  57.1 

99.01 

38.0 

1  36  51.3 

0.99 

1.4746668 

1.4609420 

1.4613342 

94 

66  33  53.2 

99.01 

-38.1 

-1  36  49.0 

+0.90 

1.4746685 

1.4617939 

1.4623185 

32 

66  36  49.3 

99.01 

-38.1 

-1  36  46.7 

+0.99 

1.4746703 

1.4629056 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Bedno. 

to 
Mean 
Eq*xof 
Jan.  0. 

Y 

True  Equinox. 

Reduo. 

to 
Mean 
Eq'x  of 
Jan.0. 

z 

True  Equinox. 

Redno. 

to 
Mean 

Eq'xof 
Jan.0. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight. 

Noon, 

Noon. 

Midnight 

Noon. 

Jan.    0 

+0 .1 720565 

+0.1806594 

+792 

-0.8880693 

-0.8866261 

+  144 

-0.3852855 

-0.3840593 

+  21 

1 

0.1892477 

0.1978212 

781 

0.8851142 

0.8835337 

155 

0.3840031 

0.3833173 

27 

2 

0.2063791 

0.2149206 

769 

0.8818847 

0.8801674 

166 

0.3826014 

0.3818562 

32 

3 

0.2234452 

0.2319523 

758 

0.8783819 

0.8765284 

177 

0.3810811 

0.3802768 

38 

4 

0.2404411 

0.2489113 

746 

0.8746069 

0.8726178 

187 

0.3794428 

0.3785796 

43 

5 

+0.2573619 

+0.2657927 

+735 

-0.8705610 

-0.8684369 

+197 

-0.3776869 

-0.3767651 

+  48 

6 

0.2742028 

0.2825918 

723 

0.8662455 

0.8639871 

206 

0.3758140 

0.3748339 

53 

7 

0.2909590 

0.2993036 

712 

0.8616618 

0.8592698 

215 

0.3738248 

0.3727868 

58 

8 

0.3076253 

0.3159231 

700 

0.8568112 

0.8542861 

224 

0.3717199 

0.3706243 

63 

9 

0.3241968 

0.3324455 

688 

0.8516948 

0.8490373 

233 

0.3694999 

0.3663469 

68 

10 

+0.3406690 

+0.3488662 

+676 

-0.8463140 

-0.8435249 

+241 

-0.3671653 

-0.3659553 

+  n 

11 

0.3570369 

0.3651801 

664 

0.8406703 

0.8377504 

249 

0.3647167 

0.3634500 

77 

12 

0.3732953 

0.3813819 

652 

0.8347653 

0.8317153 

256 

0.3621548 

0.3608317 

81 

13 

0.3894392 

0.3974666 

640 

0.8286004 

0.8254211 

263 

0,3594803 

0.3581012 

86 

14 

0.4054636 

0.4134293 

628 

0.8221772 

0.8188694 

270 

0.3566940 

0.3552592 

90 

15 

+0.4213633 

+0.4292647 

+616 

-0.8154974 

-08120619 

+277 

-0.3537966 

-0.3523064 

+  94 

16 

0.4371331 

0.4449677 

603 

0.8085628 

0.8050007 

283 

0.3507888 

0.3492437 

96 

17 

0.4527679 

0.4605330 

591 

0.8013756 

0.7976881 

289 

0.3476714 

0.3460719 

m 

18 

0.4682624 

0.4759553 

578 

0.7939382 

0.7901264 

295 

0.3444454 

0.3427920 

106 

19 

0.4836113 

0.4912295 

566 

0.7862528 

0.7823178 

301 

0.34  IU 19 

0.3394051 

110 

90 

+0.4988095 

+0.5063506 

+554 

-0.7783217 

-0.7742648 

+306 

-0.3376719 

-0.3359122 

+113 

21 

0.5138523 

0.5213140 

542 

0.7701475 

0.7659701 

311 

0.3341263 

0.3323143 

117 

22 

0.5287350 

0.5361148 

530 

0.7617331 

0.7574368 

316 

0.3304762 

0.3286126 

120 

23 

0.5434527 

0.5507481 

518 

0.7530815 

0.7486678 

321 

0.3267231 

0.3248085 

123 

24 

0.5580004 

0.5652089 

506 

0.7441957 

0.7396661 

325 

0.3228685 

0.3209035 

126 

25 

+0.5723731 

+0.5794926 

+494 

-0.7350790 

-0.7304351 

+329 

-0.3189136 

-0.3168989 

+129 

26 

0.5865665 

0.5935949 

482 

0.7257346 

0.7209781 

332 

0.3148596 

0.3127960 

132 

27 

0.6005766 

0.6075118 

470 

0.7161658 

0.7112983 

336 

0.3107080 

0.3085961 

135 

28 

0.6143994 

0.6212393 

458 

0.7063758 

0.7013990 

339 

0.3064603 

0.3043009 

m 

29 

0.6280308 

0.6347734 

446 

0.6963681 

0.6912838 

342 

0.3021181 

0.2999120 

140 

30 

+0.6414667 

+0.6481101 

+434 

-0.6861463 

-0.6809562 

+344 

-0.2976829 

-0.2954308 

+142 

31 

0.6547033 

0.6612459 

422 

0.6757136 

0.6704194 

347 

0.2931561 

0.2908589 

144 

Feb.    1 

0.6677374 

0.6741773 

411 

0.6650735 

0.6596769 

349 

0.2885393 

0.2861977 

146 

2 

0.6805653 

0.6869007 

399 

0.6542296 

0.6487322 

351 

0.2838341 

0.2814488 

148 

3 

0.6931833 

0.6994125 

388 

0.6431849 

0.6375883 

352 

0.2790419 

0.2766136 

1501 

i 

4 

+0.7055879 

+0.7117092 

+376 

-0.6319426 

-0.6262486 

+354 

-0.2741641 

-0.2716935 

+  152 

5 

0.7177758 

0.7237875 

365 

0.6205063 

0.61 47 166 

355 

0.2692021 

0.2666900 

154 

6 

0.7297438 

0.7356442 

354 

0.6088796 

0.6029959 

356 

0.2641575 

0.2616046 

156 

7 

0.7414884 

0.7472759 

343 

0.5970657 

0.5910897 

357 

0.2590318 

0.2564390 

157 

8 

0.7530061 

0.7586789 

332 

0.5850680 

0.5790014 

358 

0.2538266 

0.251 1947 

158 

"    9 

+0.7642936 

+0.7698499 

+321 

-0.5728899 

-0.5667344 

+359 

-0.2485435 

-0.2458732 

+1591 

10 

0.7753473 

0.7807854 

310 

0.5605350 

0.5542925 

360 

0.2431838 

0.2404757 

I60l 

11 

0.7861639 

0.7914823 

300 

0.5480069 

0.5416791 

360 

0.2377489 

0.2350038 

161 1 

12 

0.7967402 

0.8019372 

289 

0.5353092 

0.5288979 

360 

0.2322405 

0.2294593 

162 

13 

0.8070728 

0.8121466 

279 

0.5224456 

0.5159528 

360 

0.2266603 

0.2238439 

162 

14 

+0.8171580 

+0.8221068 

+268 

-0.5094202 

-0.5028480 

+360 

-0.2210100 

-0.2181591 

+163 

15 

+0.8269923 

+0.8318145 

+258 

-0.4962370 

-0.4695875 

+359 

-0.2152912 

-0.2124067 

+163 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Bedue. 

Beduc 

Bedue. 

X 

to 
Mean 

Y 

to 
Mean 

z 

to 
Mean 

Dote. 

True  Equinox. 

Eq'xof 
Jan.  0. 

True  Equinox. 

Eq'xof 
Jan.  0. 

True  Equinox. 

Eq'xof 
Jan.O. 

Noon. 

Midnight 

Noon, 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight 

Noon. 

Feb.  15 

+0.8269923 

+0.8318145 

+258 

-0.4962370 

-0.4895875 

+359 

-0.2152912 

-0.2124067 

+163 

16 

0.8365727 

0.8412668 

248 

0.4829001 

0.4761754 

358 

0.2095058 

0.2065887 

164 

17 

0.8458962 

0.8504608 

238 

0.4694139 

0.4626161 

358 

0.2036555 

0.2007067 

164 

18 

0.8549599 

0.8593934 

228 

0.4557827 

0.4489142 

358 

0.1977422 

0.1947626 

164 

19 

0.8637606 

0.8680616 

219 

.  0.4420112 

0.4350742 

357 

0.1917679 

0.1r.87585 

164 

20 

+0.8722958 

+0.8764630 

+209 

-0.4281039 

-0.4211007 

+356 

-0.1857346 

-0.1826964 

+164 

21 

0.8805629 

0.6845950 

200 

0.4140652 

0.4069961 

355 

0.1796442 

0.1765781 

164 

22 

0.8885593 

0.8924552 

191 

0.3998997 

0.3927712 

354 

0.1734985 

0.1704057 

164 

23 

0.8962827 

0.9000414 

182 

0.3856127 

0.3784251 

353 

0.1672998 

0.1641814 

163 

24 

0.9037311 

0.9073517 

173 

0.3712089 

0.3639646 

352 

0.1610504. 

0.1579073 

163 

25 

+0.9109029 

+0.9143845 

+164 

-0.3566929 

-0.3493943 

+350 

-0.1547523 

-0.1515855 

+162 

26 

0.9177963 

0.9211380 

155 

0.3420693 

0.3347187 

348 

0.1484073 

0.1452180 

162 

27 

0.9244095 

0.9276105 

147 

0.3273429 

0.3199426 

346 

0.1420176 

0.1388068 

161 

28 

0.9307409 

0.9338006 

138 

0.3125184 

0.3050709 

344 

0.1355854 

0.1323540 

160 

liar.  1 

0.9367893 

0.9397071 

130 

0.2976006 

0.2901081 

342 

0.1291126 

0.1258617 

159 

2 

+0.9425537 

+0.9453290 

+122 

-0.3825939 

-0.2750586 

+340 

-0.1226012 

-0.1193318 

+158 

3 

0.9480329 

0.9506652 

114 

0.2675026 

0.2599267 

337 

0.1160533 

0.1127663 

156 

4 

0.9532256 

0.9557142 

106 

0.2523313 

0.2447170 

335 

0.1094708 

0.1061672 

155 

5 

0.9581306 

0.9604750 

99 

0.2370844 

0.2294339 

332 

0.1028556 

6.0995363 

153 

6 

0.9627469 

0.9649466 

91 

0.2217662 

0.2140818 

330 

0.0962095 

0.0928756 

152 

7 

+0.9670736 

+0.9691280 

+  84 

-0.2063812 

-0.1986650 

+327 

-0.0895346 

-0.0861870 

+150 

8 

0.97 11095 

0.9730182 

76 

0.1909337 

0.1831879 

324 

0.0828328 

0.0794725 

149 

9 

0.9748536 

0.9766161 

69 

0.1754281 

0.1676550 

321 

0.0761060 

0.0727339 

147 

10 

0.9783051 

0.9799208 

62 

0.1598690 

0.1520708 

318 

0.0693561 

0.0659732 

145 

II 

0.9814629 

0.9829313 

55 

0.1442609 

0.1364399 

315 

0.0625850 

0.0591922 

143 

12 

+0.9843259 

+0.9856466 

+  48 

-0.1286082 

-0.1207665 

+312 

-0.0557946 

-0.0523928 

+  141 

13 

0.9668931 

0.9880656 

42 

0.1129151 

0.1050549 

308 

0.0489668 

0.0455770 

139 

14 

0.9891637 

0.9901876 

35 

0.0971862 

0.0893100 

305 

0.0421635 

0.0387468 

137 

15 

0.9911370 

0.9920119 

29 

0.0814267 

0.0735370 

302 

0.0353269 

0.0319044 

135 

16 

0.9928122 

0.9935378 

23 

0.0656415 

0.0577407 

299 

0.0284791 

0.0250518 

133 

17 

+0.9941887 

+0.9947648 

+  17 

-0.0498353 

-0.0419259 

+295 

-0.0216222 

-0.0181910 

+130 

18 

0.9952661 

0.9956925 

11 

0.0340131 

0.0260976 

292 

0.0147581 

0.0113240 

126 

19 

0.9960440 

0.9963206 

+  6 

0.0181799 

-0.0102608 

288 

0.0078889 

-0.0044531 

125 

20 

0.9965222 

0.9966469 

0 

-0.0023407 

+0.0055795 

284 

-0.0010169 

+0.0024193 

123 

21 

0.9967007 

0.9966776 

-  5 

+0.0134995 

0.0214182 

280 

+0.0058554 

0.0092909 

120 

22 

+0.9965797 

+0.9964070 

-  10 

+0.0293353 

+0.0372500 

+276 

+0.0127257 

+0.0161595 

+118 

23 

0.9961596 

0.9958376 

15 

0.0451616 

0.0530697 

272 

0.0195920 

0.0230230 

115 

24 

0.9954410 

0.9949701 

20 

0.0609734 

0.0688724 

268 

0.0264524 

0.0298796 

113 

25 

0.9944247 

0.9938051 

24 

0.0767660 

0.0846536 

263 

0.0333047 

0.0367271 

110 

26 

0.9931114 

0.9923436 

29 

0.0925346 

0.1004084 

259 

0.0401467 

0.0435632 

106 

27 

+0.9915020 

+0.9905866 

-  33 

+0.1082743 

+0.1161318 

+255 

+0.0469762 

+0.0503856 

+105 

28 

0.9895977 

0.9885354 

37 

0.1239802 

0.1318190 

251 

0.0537909 

0.0571922 

102 

29 

0.9873999 

0.9861912 

41 

0.1396475 

0.1474654 

246 

0.0605889 

0.063981 1 

99 

30 

0.9849098 

0.9835553 

45 

0.1552719 

0.1630668 

241 

0.0673683 

0.0707504 

97 

31 

0.9821285 

0.9806290 

48 

0.1708494 

0.1786192 

237 

0.0741271 

0.0774982 

94 

32 

+0.9790573 

+0.9774135 

-  52 

+0.1863756 

+0.1941181 

+233 

+0.0808634 

+0.0842226 

+  91 

L » 

+0.9756977 

+0.9739102 

-  55 

+0.2018459 

+0.2095589 

+228 

+0.0875755 

+0.0909219 

+  88 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Bedoo. 

to 
Mean 
Eqxof 
Jan.  0. 

Y 

True  Equinox. 

Beduo. 

to 
Mean 
Bq'xof 
Jan.0. 

z 

True  Equinox. 

Redac. 

Mew1 
Bq'xof 

Jan.0. 1 

Noon. 

Midnight, 

Noon, 

Noon. 

Midnight. 

Noon, 

Noon. 

Midnight 

Jteta.! 

Apr.    1 

+0.9790573 

+0.9774135 

-52 

+0.1863756 

+0.1941181 

+233 

+0.0808634 

+0.0842226 

+91 

2 

0.9756977 

0.9739102 

55 

0.2018459 

0.2095589 

228 

0.0875755 

0.0909219 

88, 

3 

0.972051 1 

0.9701206 

58 

0.2172561 

0.2249375 

223 

0.0942614 

0.0075940 

84 

4 

0.9681189 

0.9660461 

61 

0.2326022 

0.2402499 

218 

0.1009193 

0.1042371 

81 

6 

0.9639025 

0.9616882 

64 

0.2478799 

0.2554918 

213 

0.1075473 

0.1108495 

78 

6 

+0.9594033 

+0.9570482 

-66 

+0.2630850 

+0.2706592 

+209 

+0.1141437 

+0.1174295 

+75 

7 

0.9546228 

0.9521275 

68 

0.2782136 

0.2857479 

204 

0.1207068 

0.1239753 

72 

8 

0.9495624 

0.9469276 

70 

0.2932614 

0.3007538 

198 

0.1272348 

0.1304851 

69 

9 

0.9442233 

0.9414497 

72 

0.3082244 

0.3156728 

192 

0.1337259 

0.1309570 

66 

10 

0.9386069 

0.9356953 

74 

0.3230983 

0.3305005 

187 

0.1401782 

0.1433893 

63 

11 

+0.9327148 

+0.9296659 

-76 

+0.3378788 

+0.3452327 

+181 

+0.1465900 

+0.1 497802 

4ffl 

12 

0.9265486 

0.9233633 

77 

0.3525615 

0.3598649 

176 

0.1529595 

0.1561278 

57 

13 

0.9201101 

0,9167893 

78 

0.3671422 

0.3743929 

170 

0.1592849 

0.1624303 

54 

14 

0.9134011 

0.9099458 

79 

0.3816163 

0.3888121 

165 

0.1655641 

0.1686858 

51 

J5 

0.9064236 

0.9028348 

80 

0.3959794 

0.4031181 

159 

0.1717952 

0.1748923 

48 

16 

+0.8991796 

+0.8954584 

-80 

+0.4102273 

+0.4173068 

+154 

+0.1779764 

+0.1810479 

+45 

17 

0.8916713 

0.8878187 

80 

0.4243558 

0.4313739 

148 

0.1841060 

0.1871508 

49 

18 

0.8839009 

0.8799182 

80 

0.4383605 

0.4453150 

143 

0.1901821 

0.1931994 

40 

19 

0.8758709 

0.8717594 

80 

0.4522368 

0.4591256 

137 

0.1962026 

0.1991915 

37, 

20 

0.8675841 

0.8633453 

79 

0.4659804 

0.4728013 

132 

0.2021657 

0.2051252 

34 

21 

+0.8590434 

+0.8546788 

-78 

+0.4795873 

+-0.4863382 

+127 

+0.2080696 

+0.2109988 

+31 

22 

0.8502519 

0.8457630 

77 

0.4930535 

0.4997325 

122 

0.2139125 

0.2168105 

28' 

23 

0.8412125 

0.8366008 

76 

0.5063749 

0.5129801 

116 

0.2196927 

0.2225590 

25 

24 

0.8319283 

0.8271955 

74 

0.5195477 

0.5260772 

111 

0.2254089 

0.2282419 

22 

25 

0.8224027 

0.8175505 

73 

0.5325680 

0.5390199 

105 

0.2310580 

0.2338573 

19 

26 

+0.8126390 

+0.8076690 

-71 

+0.5454322 

+0.5518048 

+100 

+0.2366398 

+0.2394050 

+17 

27 

0.8026405 

0.7975543 

69 

0.5581372 

0.5644290 

94 

0.2421524 

0.2448822 

14 

28 

0.7924105 

0.7872098 

67 

0.5706798 

0.5768891 

89 

0.2475943 

0.2502886 

11 

29 

0.7819525 

0.7766391 

65 

0.5830565 

0.5891816 

83 

0.2529646 

0.2556219 

8 

30 

0.7712699 

0.7658454 

62 

0.5952641 

0.6013035 

77 

0.2582606 

0.2608807 

5 

May    1 

+0.7603659 

+0.7548320 

-59 

+0.6072995 

+0.6132517 

+  71 

+0.2634821 

+0.2660645 

+  3 

2 

0.7492439 

0.7436022 

56 

0.6191596 

0.6250231 

66 

0.2686274 

0.2711712 

0 

3 

0.7379072 

0.7321594 

53 

0.6308415 

0.6366148 

61 

0.2736952 

0.2761996 

-2 

4 

0.7263591 

0.7205068 

49 

0.6423423 

0.6480240 

56 

0.2786844 

0.2811493 

6 

I 

5 

0.7146029 

0.7086478 

45 

0.6536593 

0.6592479 

51 

0.2835940 

0.2860182 

7i 

6 

+0.7026418 

+0.6965855 

-41 

+0.6647895 

+0.6702836 

+-  46 

+0.2884219 

+0.2908053 

-»i 

7 

0.6904792 

0.6843233 

37 

0.6757299 

0.6811280 

41 

0.2931677 

0.2955094 

11 

8 

0.6781182 

0.6718643 

32 

0.6864774 

0.6917779 

37 

0.2978297 

0.3001291 

M 

9 

0.6655620 

0.6592118 

27 

0.6970290 

0.7022305 

32 

0.3024067 

0.3046629 

16, 

10 

0.652S139 

0.6463692 

22 

0.7073819 

0.7124829 

28 

0.3068976 

0.3091106 

"I 

11 

+0.6398777 

+0.6333403 

-17 

+0.7175331 

+0.7225321 

+  23 

+0.3113015 

+0.3134700 

-20. 

12 

0.6267570 

0.6201287 

12 

0.7274796 

0.7323751 

19 

0.3156161 

0.3177398 

22 

13 

0.6134556 

0.6067380 

7 

0.7372182 

0.7420086 

15 

0.3198410 

0.3219195 

24 

14 

0.5999764 

0.5931719 

-  1 

0.7467460 

0.7514299 

11 

0.3239748 

0.3260069 

% 

15 

0.5863241 

,  0.5794340 

+  6 

0.7560600 

0.7606360 

7 

0.3280154 

0.3300006 

28; 

16 

+0.5725022 

+0.5655292 

+  12 

+0.7651574 

+0.7696241 

+    3 

+0.3319625 

+0.3339007 

-29 

17 

+0.5585151 

+0.5514610 

+  19 

+0.7740355 

+0.7763915 

0 

+0.3358149 

+0.3377049 

-31, 
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FOE  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Bedoe. 

to 
Mean 
Eq'xof 
Jan.  0. 

Y 

True  KqulnoT. 

Reduo. 

to 
Mean 
Eq'xof 
Jan.  0. 

z 

True  Equinox. 

Beduc. 

to 
Mean 
Eq'xof 
Jan.O. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight 

Noon, 

May  17 

+0.5585151 

+0.5514610 

+  19 

+0.7740355 

+0.7783915 

0 

+0.3358146 

+0.3377049 

-31 

18 

0.5443672 

0.5372343 

26 

0.7826917 

0.7869357 

-  4 

0.3395706 

0.3414123 

32 

19 

0.5300630 

0.5228536 

33 

0.7911231 

0.7952537 

7 

0.3432292 

0.3450217 

34 

20 

0.5156070 

0.5083234 

40 

0.7993273 

0.8033434 

It 

0.3467893 

0.3485321 

35 

21 

0.5010036 

0.4936480 

47 

0.8073020 

0.8112026 

15 

0.3502498 

0.3519424 

36 

22 

+0.4862573 

+0.4788320 

+  55 

+0.8150451 

+0.818  293 

-18 

+0.3536097 

+0.3552517 

-37 

23 

0.4713727 

0.4638801 

62 

0.8225548 

0.8262215 

21 

0.3568683 

0.3584593 

38 

24 

0.4563547 

0.4487971 

70 

0.8298291 

0.8333774 

23 

0.3600247 

0.3615643 

38 

25 

0.4412080 

0.4335876 

78 

0.8368660 

0.8402950 

25 

0.3630781 

0.3645659 

39 

26 

0.4259368 

0.4182559 

86 

0.8436639 

0.8469728 

26 

0.3660277 

0.3674633 

40 

27 

+0.4105456 

+0.4028065 

+  94 

+0.8502214 

+0.8534095 

-28 

+0.3688728 

+0.3702560 

-41 

28 

0.3950393 

0.3872444 

103 

0.8565370 

0.8596037 

29 

0.3716129 

0.3729433 

41 

29 

0.3794226 

0.3715742 

111 

0.8626095 

0.8655542 

30 

0.3742472 

0.3755246 

42 

30 

0.3637000 

0.3558002 

120 

0.8684376 

0.8712597 

3J 

0.3767753 

0.3779994 

42 

31 

0.3478755 

0.3399263 

128 

0.8740201 

0.8767189 

32 

0.3791968 

0.3803674 

43 

Jane  1 

+0.3319532 

+0.3239569 

+137 

+0.8793558 

+0.8819307 

-33 

+0.3815112 

+0.3826280 

-43 

2 

0.3159379 

0.3078968 

146 

0.8844434 

0.8868939 

33 

0.3837179 

0.3847806 

44 

3 

0.2998341 

0.2917502 

155 

0.8892818 

0.8916072 

33 

0.3858163 

0.3868248 

44 

4 

0.2836457 

0.27552f0 

164 

0.8938698 

0.8960695 

33 

0.3878061 

0.3887601 

44 

5 

0.2673767 

0.2592133 

173 

0.8982062 

0.9002797 

32 

0.3896868 

0.3905861 

44 

6 

+0.2510314 

+0.2428316 

+182 

+0.9022898 

+0.9042365 

-32 

+0.3914579 

+0.3923022 

-44 

7 

0.2346144 

0.2263803 

191 

0.9061195 

0.9079388 

31 

0.3931 188 

0.3939078 

44 

8 

0.2181300 

0.2098638 

200 

0.9096940 

0.9113852 

30 

0.3946691 

0.3954026 

44 

9 

0.2015826 

0.1932866 

210 

0.9130120 

0.9145745 

28 

0.3961083 

0.3967861 

43 

10 

0.1849766 

0.1766531 

219 

0.9160724 

0.9175057 

27 

0.3974360 

0.3980579 

42 

11 

+0.1683166 

+0.1599679 

+229 

+0.9188742 

+0.9201778 

-25 

+0.3986517 

+0.3992174 

-41 

12 

0.1516075 

0.1432361 

238 

0.9214163 

0.9225897 

23 

0.3997548 

0.4002640 

40 

13 

0.1348542 

0.1264625 

248 

0.9236977 

0.9247403 

20 

0.4007449 

0.4011974 

39 

14 

0.1180616 

0.1096521 

257 

0.9257174 

0.9266289 

17 

0.4016216 

0.4020173 

38 

15 

0.1012345 

0.0928096 

267 

0.9274747 

0.9282548 

14 

0.4023846 

0.4027233 

37 

16 

+0.0843779 

+0.0759402 

+276 

+0.9289690 

+0.9296174 

-11 

+0.4030336 

+0.4033152 

-36 

17 

0.0674968 

0.0590488 

285 

0.9301998 

0.9307163 

7 

0.4035683 

0.4037927 

34 

18 

0.0505964 

0.0421407 

294 

0.9311669 

0.9315514 

-  3 

0.4039885 

0.4041556 

33 

19 

0.0336820 

0.0252212 

304 

0.9318699 

0.9321224 

+  2 

0.404294 1 

0.4044039 

31 

20 

+0.0167588 

+0.0082955 

313 

0.9323088 

0.9324293 

8 

0.4044851 

0.4045376 

30 

21 

-0.0001682 

-0.0086315 

+-322 

+0.9324837 

+0.9324722 

+12 

+0.4045615 

+0.4045568 

-28 

22 

0.0170941 

0.0255550 

331 

0.9323948 

0.9322516 

18 

0.4045234 

0.4044615 

27 

23 

0.0340139 

0.0424699 

340 

0.9320425 

0.9317678 

23 

0.4043709 

0.4042518 

25 

24 

0.0509226 

0.0593712 

349 

0.9314273 

0.9310214 

29 

0.4041041 

0.4039280 

23 

25 

0.0678153 

0.0762541 

357 

0.9305498 

0.9300129 

35 

0.4037233 

0.4034903 

21 

26 

-0.0846872 

-0.0931139 

+365 

+0.9294105 

+■0.9287429 

+41 

+0.4032287 

+0.4029389 

-19 

27 

0.1015339 

0.1099463 

373 

0.9280099 

0.9272119 

48 

0.4026206 

0.4022742 

16 

28 

0.1183508 

0.1267466 

381 

0.9263487 

0.9254208 

55 

0.4018994 

0.4014966 

13 

29 

0.1351332 

0.1435101 

389 

0.9244278 

0.9233704 

62 

0.4010655 

0.4006065 

10 

30 

0.1518766 

0.1602324 

397 

0.9222481 

0.9210616 

70 

0.4001193 

0.3996043 

8 

31 

-0.^85768 

-0.1769095 

+404 

+0.9198105 

+0.9184952 

+77 

+0.3990612 

+0.3984903 

-  5 

39 

-0.1852298 

-0.1935371 

+412 

+0.9171155 

+0.9156716 

+85 

+0.3978913 

+0.3972646 

-2 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Bedne. 

Beduo. 

BedHL 

X 

to 
Mean 

Y 

to 
Mean 

z 

to 

Date. 

True  Equinox. 

Eq'xof 
Jan.  0. 

True  Equinox. 

Eq'xof 
Jan.0. 

True  Equinox. 

Bqxof 
Jan.*. 

Noon. 

Midnight. 

Noon. 

Noon* 

Midnight. 

Noon. 

Noon, 

MUmigKL 

JTcea. 

July    1 

-0.1685768 

-0.1769095 

+404 

+0.9198105 

+0.9184952 

+  77 

+0.3990612 

+0.3984903 

-   5 

2 

0.1852298 

0.1935371 

412 

0.9171155 

0.9156716 

85 

0.3978913 

0.3972646 

-   2 

3 

0.2018309 

0.2101107 

419 

0.9141636 

0.9125914 

93 

0.3966100 

0.3959276 

+    1 

4 

0.2183758 

0.2266259 

426 

0.9109554 

0.9092555 

101 

0.3952176 

0.3944799 

4 

5 

0.2348602 

0.2430784 

433 

0.9074919 

0.9056648 

110 

0.3937146 

0.3929218 

7 

6 

-0.2512797 

-0.2594638 

+440 

+0.9037741 

+0.9018201 

+119 

+0.3921014 

+0.3912536 

+  10 

7 

0.2676299 

0.2757777 

446 

0.8998027 

0.8977219 

128 

0.3903783 

0.3894756 

14 

8 

0.2839063 

0.2920155 

453 

0.8955780 

0.8933709 

137 

0.3885455 

0.3875881 

17 

9 

0.3001044 

0.3081727 

459 

0.8911008 

0.8887678 

147 

0.3866034 

0.3855915 

90 

10 

0.3162196 

0.3242447 

465 

0.8863722 

0.8839138 

156 

0.3845523 

0.3834861 

23 

11 

-0.3322473 

-0.3402269 

+470 

+0.8813932 

+0.8788101 

+166 

+0.3823927 

+0.3812724 

+  27 

12 

0.3481827 

0.3561143 

475 

0.8761650 

0.8734578 

176 

0.3801250 

0.3789509 

30 

13 

0.3640208 

0.3719019 

480 

0.8706887 

0.8678580 

186 

0.3777498 

0.3765221 

34 

14 

0.3797568 

0.3875850 

485 

0.8649656 

0.8620120 

196 

0.3752676 

0.3739867 

38 

15 

0.3953860 

0.4031590 

489 

0.8589972 

0.8559216 

207 

0.3726791 

0.3713452 

42 

16 

-0.4109036 

-0.4186191 

+493 

40.8527853 

+0.8495887 

+218 

+0.3699848 

+0.3685982 

4  46 

17 

0.4263050 

0.4339607 

497 

0.8463318 

0.8430151 

229 

0.3671855 

0.3657467 

50 

18 

0.4415856 

0.4491792 

500 

0.8396385 

0.6362026 

240 

0.3642821 

0.3627916 

54 

19 

0.4567407 

0.4642698 

503 

0.8327073 

0.8291533 

251 

0.3612755 

0.3597337 

58 

20 

0.4717656 

0.4792279 

506 

0.8255404 

0.8218693 

262 

0.3581664 

0.3565737 

62 

21 

-0.4866557 

-0.4940490 

+508 

+0.8181400 

+0.8143529 

+273 

+0.3549558 

+0.3533127 

467 

22 

0.5014068 

0.5087291 

510 

0.8105084 

0.8066067 

284 

0.3516448 

0.3499519 

71 

23 

0.5160151 

0.5232643 

512 

0.8026481 

0.7986330 

296 

0.3482345 

0.3464924 

76 

24 

0.5304763 

0.5376503 

514 

0.7945617 

0.7904345 

308 

0.3447259 

0.3429351 

60 

25 

0.5447861 

0.5518831 

515 

0.7862518 

0.7820137 

320 

0.3411202 

0.3392813 

85 

26 

-0.5589407 

-0.5659587 

+516 

+0.7777208 

+0.7733731 

+332 

+0.3374185 

+0.3355320 

+  89 

27 

0.5729364 

0.5798736 

517 

0.768971 1 

0.7645151 

344 

0.3336218 

0.3316883 

94 

28 

0.5867698 

0.5936244 

517 

0.7600054 

0.7554424 

356 

0.3297314 

0.3277514 

99 

29 

0.6004371 

0.6072073 

517 

0.7508264 

0.7461577 

368' 

0.3257485 

0.3237226 

104 

30 

0.6139346 

0.6206186 

516 

0.7414366 

0.7366634 

380 

0.3216741 

0.3196029 

109 

31 

-0.6272588 

-0.6338549 

+515 

+0.7318383 

+0.7269617 

+392 

+0.3175093 

40.3153933 

+114 

Aug.    1 

0.6404063 

0.6469127 

514 

0.7220339 

0.7170552 

404 

0.3132552 

0.3110950 

119 

2 

0.6533736 

0.6597886 

512 

0.7120259 

0.7069464 

416 

0.3089130 

0.3067092 

124 

3 

0.6661572 

0.6724790 

510 

0.7018170 

0.6966380 

428 

0.3044838 

0.3022369 

129 

4 

0.6787534 

0.6849802 

508 

0.6914097 

0.6861324 

441 

0.2999686 

0.2976791 

134 

5 

-0.6911587 

-0.6972887 

+506 

f0.6808064 

+0.6754320 

+453 

+0.2953685 

+0.2930370 

+139 

6 

0.7033696 

0.7094010 

503 

0.6700095 

0.6645393 

465 

0.2906846 

0.2883M6 

144 

7 

0.7153824 

0.721 3 1 33 

500 

0.6590217 

0.6534571 

477 

0.2859181 

0.2835042 

149 

8 

0.7271933 

0.7330219 

496 

0.6478459 

0.6421884 

489 

0.2810701 

0.2786159 

154 

9 

0.7387987 

0.7445231 

492 

0.6364851 

0.6307362 

501 

0.2761419 

0.2736480 

159 

10 

-0.7501948 

-0.7558131 

+488 

+0.6249422 

40.6191033 

+513 

+0.2711347 

+0.2686018 

4165 

11 

0.7613778 

0,7668882 

483 

0.6132200 

0.6072927 

525 

0.2660496 

0.2634784 

170 

12 

0.7723442 

0.7777450 

478 

0.6013217 

0.5953077 

537 

0.2608881 

0.2582793 

176 

13 

0.7830904 

0.7883798 

473 

0.5892508 

0.5831518 

549 

0.2556518 

0.2530060 

181 

14 

0.7936128 

0.7987891 

467 

0.5770108 

0.5708285 

560 

0.2503421 

0.2476601 

Iff 

15 

-0.8039081 

-0.8089696 

+461 

+0.5646052 

+0.5583414 

+572 

+0.2449603 

+0.2422429 

+192 

16 

-0.8139730 

-0.8189180 

+454 

+0.5520375 

+0.5456942 

+583 

+0.2395080 

+0.2367560 

+l#\ 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT, 

Bate. 

X 

True  Equinox. 

Beduo. 

to 
Mean 
Eq'xof 
Jan.  0. 

Y 

True  Equinox. 

Beduo. 

to. 
Mean 
Eq'xof 
Jan.  0. 

z 

True  Equinox. 

Beduo. 

to 
Mean 
Eq'xof 
Jan.0. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight. 

Noon. 

Aug.  16 

-0.81 39730 

-0.8189180 

+454 

+0.5520375 

+0.5456942 

+583 

+0.2395080 

+0.2367560 

+198 

17 

O.8238042 

0.8286312 

447 

0.5393116 

0.5328907 

595 

0.2339669 

0.2312012 

204 

18 

0.8333985 

0.8381060 

440 

0.5264315 

0.5199350 

606 

0.2283988 

0.2255802 

209 

19 

0.84 27530 

0.8473396 

433 

0.5134013 

0.5068312 

618 

0.2227453 

0.2198947 

214 

20 

0.8518651 

0.8563294 

425 

0.5002249 

0.4935831 

629 

0.2170283 

0.2141465 

219 

21 

-O.8607321 

-0.8650729 

+417 

+0.4869061 

+0.4801945 

+640 

+0.2112494 

+0.2083373 

+225 

22 

0.8693515 

0.6735677 

408 

0.4734487 

0.4666693 

650 

0.2054103 

0.2024688 

231 

23 

0.8777212 

0.8818116 

399 

0.4598568 

0.4530117 

661 

0.1995127 

0.1965427 

236 

24 

0.8858388 

0.8898022 

391 

0.4461345 

0.4392258 

671 

0.1935586 

0.1905610 

242 

25 

0.89370J9 

0.8975374 

381 

0.4322859 

0.4253155 

681 

0.1875497 

0.1845253 

247 

26 

-0.9013084 

-0.9050151 

+371 

+0.4183149 

+0.4112847 

+691 

+0.1814876 

+0.1784372 

+253 

27 

0.9086566 

0.9122334 

361 

0.4042252 

0.3971370 

701 

0.1753740 

0.1722985 

258 

28 

0.9157446 

0.9191905 

351 

0.3900204 

0.3828761 

710 

0.1692107 

0.1661109 

263 

29 

0.9225705 

0.9258846 

340 

0.3757044 

0.3685060 

719 

0.1629994 

0.1598762 

269 

30 

0.9291324 

0.9323137 

329 

0.3612812 

0.3540306 

728 

0.1567416 

0.1535959 

274 

31 

-0.9354282 

-0.9384757 

+318 

+0.3467546 

+0.3394538 

+737 

+0.150439] 

+0.1472717 

+279 

Sept.  1 

0.9414560 

0.9443688 

306 

0.3321285 

0.3247793 

746 

0.1440936 

0.1409052 

284 

2 

0.9472140 

0.9499911 

294 

0.3174065 

0.3100108 

755 

0.1377066 

0.1344981 

290 

3 

0.9527002 

0.9553407 

282 

0.3025924 

0.2951520 

763 

0.1312797 

0.1280519 

295 

4 

0.9579126 

0.9604156 

270 

0.2876900 

0.2802069 

771 

0.1248147 

0.1215685 

300 

5 

-0.9628494 

-0.9652139 

+258 

+0.2727033 

+0.2651796 

+779 

+0.1183133 

+0.1150495 

+305 

6 

0.9675087 

0.9697336 

245 

0.2576365 

0.2500744 

787 

0.1117771 

0.1084966 

310 

7 

0.9718884 

0.9739729 

232 

0.2424939 

0.2348955 

794 

0.1052080 

0.I0I9II8 

315 

8 

0.9759868 

0.9779300 

219 

0.2272798 

0.2196473 

801 

0.0986079 

0.0952969 

320 

9 

0.9798022 

0.9816033 

205 

0.2119985 

0.2043340 

808 

0.0919786 

0.0886536 

324 

10 

-0.9833329 

-0.9849911 

+191 

+0.1966542 

+0.1889598 

+815 

+0.0853219 

+0.0819839 

+329 

11 

0.9865773 

0.9880917 

177 

0.1812514 

0.1735295 

821 

0.0786397 

0.0752897 

333 

12 

0.9895338 

0.9909037 

163 

0.1657948 

0.1580479 

827 

0.0719340 

0.0685731 

338 

13 

0.9922010 

0.9934258 

149 

0.1502894 

0.1425199 

833 

0.0652070 

0.0618362 

342 

14 

0.9945778 

0.9956571 

134 

0.1347399 

0.1269501 

839 

0.0584607 

0.0550610 

347 

15 

-0.9966634 

-0.9975968 

+119 

+0.1191510 

+0.1113434 

+844 

+0.0516971 

+0.0483096 

+351 

16 

0.9984570 

0.9992440 

104 

0.1035277 

0.0957047 

849 

0.0449183 

0.0415241 

356 

17 

0.9999578 

1.0005982 

89 

0.0878748 

0.0800368 

854 

0.0381266 

0.0347267 

360 

18 

1.0011654 

1.0016590 

74 

0.0721971 

0.0643505 

859 

O.03 13241 

0.0279195 

365 

19 

1.0020794 

1.0024262 

58 

0.0564993 

0.0486445 

863 

0.0245128 

0.0211046 

369 

20 

-1.0026996 

-1.0028995 

+  42 

+0.0407863 

+0.0329257 

+867 

+0.0176949 

+0.0142641 

+373 

21 

1.0030259 

1.0030788 

26 

0.0250630 

0.0171989 

871 

0.0108724 

0.0074602 

377 

22 

1.0030582 

1.0029641 

+  10 

+0.0093339 

+0.0014685 

874 

+0.0040475 

+0.0006347 

381 

23 

1.0027966 

1.0025557 

-  7 

-0.0063966 

-0.0142610 

877 

-0.0027779 

-0.0061901 

385 

24 

1.0022414 

1. 0018539 

23 

0.0221240 

0.0299851 

880 

0.0096019 

0.0130127 

389 

25 

-1.0013929 

-1.0008589 

-  40 

-0.0378437 

-0.0456993 

+883 

-0.0164225 

-0.0198309 

+392 

26 

1.0002515 

0.9995712 

57 

0.0535514 

0.0613993 

885 

0.0232377 

0.0266427 

396 

27 

0.9988176 

0.9979910 

74 

0.0692427 

0.0770807 

887 

0.0300456 

0.0334462 

399 

28 

0.99709 J 4 

0.9961186 

91 

0.0849131 

0.0927392 

889 

0.0368443 

0.0402396 

402 

29 

0.9950729 

0.9939540 

108 

0.1005584 

0.1083704 

891 

0.0436319 

0.0470210 

405 

30 

-0.9927622 

-0.9914974 

-125 

-0.1161744 

-0.1239701 

+893 

-0.0504066 

-0.0537886 

+408 

31 

-0.9901596 

-0.9887491 

-143 

-0.1317567 

-0.1395340 

+894 

-0.0571667 

-0.0605407 

+410 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Badne. 

to 
Mean 
Bq'xof 
Jan.  0. 

Y 

True  Equinox. 

Eadno. 

to 
Mean 
Eq'xof 
Jan.0. 

z 

True  Equinox. 

to 
Men 
Kq'xaf 
Jan* 

Noon. 

Midnight. 

Soon. 

Boon* 

Midnight 

Moat, 

JfOOttm 

Midnight 

Jfea. 

Oct.     1 

-0.9901596 

-0.9887491 

-  143 

-0.1317567 

-0.1395340 

+894 

-0.0571667 

-O.0605407 

+410 

2 

0.9872658 

0.9857098 

160 

0.1473012 

0.1550579 

896 

0.0639103 

0.0672753 

413 

3 

0.9840813 

0.9823800 

178 

0.1628035 

0.1705373 

896 

0.0706354 

0.0739904 

415 

4 

,0.9806063 

0.9787600 

196 

0.1782589 

0.1859676 

897 

0.0773402 

0.0806843 

418 

5 

0.9768411 

0.9748500 

214 

0.1936628 

0.2013442 

896 

0.0840227 

0.0673550 

490 

6 

-0.9727862 

-0.9706504 

-  232 

-0.2090109 

-0.2166626 

4896 

-0.0906810 

-0.0940005 

+492 

7 

0.9684422 

0.9661620 

250 

0.2242986 

0.2319183 

895 

0.0973132 

0.1006188 

491 

8 

0.9638098 

0.9613857 

268 

0.2395211 

0.2471064 

894 

0.1039172 

0.1072079 

496 

9 

0.9588898 

0.9563223 

287 

0.2546734 

0.2622217 

893 

0.1104909 

0.1137656 

498 

10 

0.9536833 

0.9509729 

305 

0.2697505 

0.2772594 

892 

0.1170321 

0.1202899 

430 

11 

-0.9481913 

-0.9453386 

-  324 

-0.2847477 

-0.2922149 

-1-891 

-0.1235388 

-0.1267786 

+431 

12 

0.9424150 

0.9394207 

342 

0.2996603 

0.3070834 

fiAQ 

0.1300090 

0.1332297 

438 

r* 

0.9363560 

0.9332210 

361 

0.3144835 

0.3218600 

887 

0.1364405 

0.1396410 

433 

14 

0.9300160 

0.9267412 

380 

0.3292123 

0.3365398 

685 

0.1428311 

0.1460104 

434 

15 

0.9233967 

0.9199830 

399 

0.3438418 

0.3511179 

882 

0.1491789 

0.1523360 

434 

16 

-0.9165001 

-0.9129485 

-  418 

-0.3583674 

-0.3655899 

+879 

-0.1554817 

-0.1586156 

+435 

17 

0.9093283 

0.9056400 

437 

0.3727846 

0.3799512 

875 

0.1617374 

0.1648470 

436 

18 

0.9018837 

0.8980598 

456 

0.3870889 

0.3941973 

872 

0.1679441 

0.1710284 

437 

19 

0.8941686 

0.8902102 

475 

0.4012757 

0.4083237 

868 

0.1740999 

0.1771580 

437 

20 

0.8861852 

0.8820937 

494 

0.4153406 

0.4223261 

864 

0.1802027 

0.1832337 

437 

21 

-0.8779361 

-0.8737127 

-  513 

-0.4292795 

-0.4362005 

+859 

-0.1862507 

-0.1892537 

+437 

22 

0.8694239 

0.8650700 

532 

0.4430884 

0.4499428 

855 

0.1922422 

0.1952162 

437 

23 

0.8606515 

0.8561686 

552 

0.4567629 

0.4535486 

850 

0.1981753 

0.201  H94 

436 

24 

0.8516218 

0.8470112 

571 

0.4702991 

0.4770141 

845 

0.2040482 

0.2069616 

435 

25 

0.8423372 

0.8376001 

591 

0.4836931 

0.4903355 

839 

0.2098592 

0.2127410 

434 

26 

-0.8328001 

-0.8279377 

-  610 

-0.4969411 

-0.5035091 

+834 

-0.2156067 

-0.2184561 

+433 

27 

0.8230131 

0.8180268 

630 

0.5100393 

0.5165310 

828 

0.2212891 

0.2241053 

439 

28 

0.8129790 

0.8078703 

649 

0.5229838 

0.5203974 

822 

0.2269047 

0.2296870 

431 

29 

0.8027008 

0.7974709 

669 

0.5357712 

0.5421049 

815 

0.2324520 

0.2351996 

430 

30 

0.7921811 

0.7868312 

688 

0.5483979 

0.5546498 

808 

0.2379295 

0.2406416 

499 

31 

-0.7814220 

-0.7759536 

-  708 

-0.5608601 

-0.5670282 

+801 

-0.2433356 

-0.2460114 

+497 

Nov.    1 

0.7704263 

0.7648408 

727 

0.5731538 

0.5792362 

793 

0.2486687 

0.2513073 

495 

2 

0.7591970 

0.7534959 

747 

0.5852751 

0.5912698 

785 

0.2539270 

0.2565276 

493 

3 

0.7477372 

0.7419219 

766 

0.5972201 

0.6031253 

777 

0.2591088 

0.2616706 

491 

4 

0.7360499 

0.7301218 

786 

0.6089851 

0.6147989 

769 

0.2642126 

0.2667348 

418 

5 

-0.7241379 

-0.7180986 

-  805 

-0.6205662 

-0.6262866 

+760 

-0.2092369 

-0.2717186 

+415 

6 

0.7120042 

0.7058554 

825 

0.6319595 

0.6375845 

751 

0.2741798 

0.2766203 

419 

7 

0.6996521 

0.6933955 

844 

0.6431611 

0.6486887 

742 

0.2790396 

0.2814380 

409 

8 

0.6870852 

0.6807226 

864 

0.6541671 

0.6595954 

732 

0.2838147 

0.2861700 

405 

9 

0.6743074 

0.6678408 

883 

0.6649735 

0.6703007 

722 

0.2885033 

0.2908148 

409 

10 

-0.6613227 

-0.6547539 

-  902 

-0.6755766 

-0.6808009 

+711 

-0.2931039 

-0.2953708 

+398 

11 

0.6481347 

0.6414656 

921 

0.6859729 

0.6910924 

701 

0.2976150 

0.2996365 

395 

12 

0.6347472 

0.6279800 

941 

0.6961589 

0.7011719 

689 

0.3020349 

0.3042102 

39/ 

13 

0.621 1645 

0.6143014 

960 

0.7061310 

0.7110358 

677 

0.3063620 

0.3084903 

387 

14 

0.6073912 

0.6004345 

979 

0.7158857 

0.7206806 

665 

0.3105947 

0.3126753 

383 

15 

-0.5934318 

-0.5863837 

-  998 

-0.7254198 

-0.7301032 

+653 

-0.3147317 

-0.3167639 

+379 

16 

-0.5792908 

-0.5721536 

-1017 

-0.7347302 

-0.7393007 

+640 

-0.3187716 

-0.3207548 

+374J 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Bedoo. 

to 
Mean 
Eq'xof 
Jan.  0. 

Y 

True  Equinox. 

Redno. 

to 
Mean 
Eq'xof 
Jan.  0. 

z 

True  Equinox. 

Beduo. 

to 
Mean 
Eq'xof 
Jan.0. 

NOOH* 

MidnighL 

Noon. 

Noon. 

MidnighL 

Noon. 

Noon. 

Midnight 

Noon. 

Nov.  16 

-O.5799908 

-0.5721536 

-1017 

-0.7347302 

-0.7393007 

+640 

-0.3187716 

-0.3207548 

+374 

17 

0.5649798 

0.5577487 

1036 

0.7438141 

0.7482703 

627 

0.3227132 

0.3246467 

369 

18 

0.5504899 

0.5431736 

1054 

0.7526687 

0.7570092 

613 

0.3265552 

0.3284385 

363 

19 

0.5358936 

0.5984328 

1073 

0.7612912 

0.7655147 

599 

0.3302964 

0.3391289 

358 

90 

0.5910017 

0.5135312 

1091 

0.7696791 

0.7737844 

585 

0.3339357 

0.3357169 

352 

91 

-0.5060916 

-0.4984737 

-1109 

-0.7778300 

-0.7818160 

+571 

-0.3374720 

-0.3392013 

+346 

99 

0.4908879 

0.4832648 

1127 

0.7857417 

0.7896071 

556 

0.3409043 

0.3425812 

340 

93 

0.4756049 

0.4679068 

1145 

0.79341 19 

0.7971557 

541 

0.3442317 

0.3458557 

334 

94 

0.4601769 

0.4594100 

1162 

0.8008384 

0.8044596 

526 

0.3474532 

0.3490240 

328 

95 

0.4446085 

0.4367731 

1180 

%  0.8080191 

0.81 15166 

510 

0.3505680 

0.3520851 

399 

96 

-0.4289049 

-0.4910026 

-1197 

-0.8149519 

-0.8183246 

+494 

-0.3535752 

-0.3550382 

+315 

97 

0.4130686 

0.4051030 

1215 

0.8216347 

0.8948816 

477 

0.3564739 

0.3578824 

309 

98 

0.3971069 

03890788 

1232 

0.8280655 

0.8311857 

460 

0.3592632 

0.3606167 

302 

99 

0.3810914 

0.3729345 

1249 

0.8342423 

0.8379348 

443 

0.3619423 

0.3632404 

295 

30 

0.3648187 

0.3566746 

1265 

0.8401631 

0.8430968 

425 

0.3645104 

0.3657526 

288 

Deo.  1 

-0.3485098 

-0.3403038 

-1281 

-0.8458257 

-0.8485595 

+407 

-0.3669666 

-0.3681525 

+281 

9 

0.3390783 

0.3238269 

1297 

0.8512980 

0.8538309 

388 

0.3693100 

0.3704392 

273 

3 

0.3155501 

0.3072486 

1313 

0.8563680 

0.8588390 

369 

0.3715398 

0.3726118 

266 

4 

0.9989998 

0.2905735 

1329 

0.8612438 

0.8635821 

350 

0.3736551 

0.3746696 

258 

5 

0.9699019 

0.2738067 

1344 

0.8658537 

0.8680583 

331 

0.3756552 

0.3766117 

250 

6 

-0.9653906 

-0.2569535 

-1359 

-0.8701957 

-0.8722656 

+311 

-0.3775392 

-0.3784373 

+242 

7 

0.2484961 

0.2400191 

1374 

0.8742678 

0.8762022 

291 

0.3793062 

0.3801456 

234 

8 

0.9315930 

0.9230088 

1388 

0.8780684 

0.8798665 

970 

0.3809556 

0.3817360 

925 

9 

0.9144767 

0.2059280 

1402 

0.8815961 

0.8832571 

949 

0.3824868 

0.3832078 

216 

10 

0.1973699 

0.1887825 

1416 

0.8848493 

0.8863725 

227 

0.3838989 

0.3845601 

207 

U 

-0.1801872 

-0.1715780 

-1429 

-0.8878266 

-0.8892114 

+205 

-0.3851913 

-0.3857924 

+198 

19 

0.1699553 

0.1543201 

1442 

0.8905268 

0.8917728 

182 

0.3863635 

0.3869044 

188' 

13 

0.1456728 

0.1370144 

1455 

0.8929493 

0.8940561 

160 

0.3874151 

0.3878956 

179 

14 

0.1983454 

0.1196667 

1467 

0.8950933 

0.8960606 

137 

0.3883458 

0.3887657 

169 

15 

0.1109788 

0.1022827 

1479 

0.8969581 

0.8977856 

114 

0.3891554 

0.3895145 

160 

16 

-0.0935788 

-0.0848681 

-1490 

-0.8985432 

-0.8992307 

+  90 

-0.3898434 

-0.3901418 

+  150 

17 

0.0761509 

0.0674284 

1501 

0.8998482 

0.9003957 

67 

0.3904097 

0.3906473 

140 

18 

0.0587008 

0.0499693 

1512 

0.9008730 

0.9012803 

43 

0.3908543 

0.3910310 

130 

19 

0.0419349 

0.0324964 

1522 

0.9016175 

0.9018846 

+  18 

0.391 1779 

0.3912930 

120 

90 

0.0937564 

-0.0150150 

1532 

0.9020817 

0.9022086 

-  7 

0.3913784 

0.3914333 

109 

91 

-0.0062727 

+0.0024695 

-1541 

-0.9022656 

-0.9022526 

-  32 

-0.3914578 

-0.3914519 

+  99 

99 

+0.0112114 

0.0199517 

1550 

0.9021697 

0.9020170 

57 

0.3914156 

0.3913490 

88 

93 

0.0286905 

0.0374265 

1558 

0.9017943 

0.9015019 

83 

0.3919590 

0.391 1248 

77 

94 

0.0461596 

0.0548890 

1566 

0.9011396 

0.9007076 

109 

0.3909673 

0.3907796 

66 

95 

0.0636141 

0.0723342 

1573 

0.9002058 

0.8996343 

135 

0.3905615 

0.3903134 

55 

96 

+O.08 10488 

+0.0897569 

-1580 

-0.8989931 

-0.8982824 

-162 

-0.3900348 

-0.3897264 

+  44 

97 

0.0981582 

0.1071518 

1586 

0.8975021 

0.8966525 

189 

0.3893875 

0.3890187 

34 

98 

0.1158372 

0.1245137 

1591 

0.8957333 

0.8947449 

216 

0.3886196 

0.3881905 

93 

99 

0.1331809 

0.1418379 

1596 

0.8936870 

0.8925599 

243 

0.3877313 

0.3872421 

+  19 

30 

0.1504844 

0.1591195 

1601 

0.8913634 

0.8900977 

270 

0.3867228 

0.3861736 

-  1 

31 

+0.1677426 

+0.1763531 

-1605 

-0.8887628 

-0.8873589 

-298 

-0.3855944 

-0.3849854 

-  14 

(    39 

fO.  1849500 

+0.1935332 

-1608 

-0.8858859 

-0.8843442 

-326 

-0.3843464 

-0.3836776 

-  96 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month 

JANUARY. 

Day 
of 

FEBRUARY. 

Day 

A? 

MARCH. 

.  True  Longitude 

Latitude. 

Month 

True  Longitude 

Latitude. 

Month 

.  True  Longitude 

Latitude. 

1.0 

Q        1         II 

49  23  18.5 

O   /    // 

—3  39  48.7 

1.0 

94  12  6?7 

+0°  8'  54*3 

1.0 

102  38  50.8 

0     $      11 
+1  4  8.0 

1.5 

55  29  12.3 

3  14  9.0 

1.5 

100  5  23.5 

0  40  51.7 

1.5 

108  32  M 

1  34  21.0 

2.0 

61  32  23.3 

2  46  29.7 

2.0 

105  58  43.4 

1  12  20.5 

2.0 

114  25  44.5 

2  3  3&2 

2.5 

67  33  15.4 

2  17  9.9 

2.5 

111  52  28.2 

1  43  2.4 

2.5 

120  20  19.8 

2  31  27.7 

3.0 

73  32  11.2 

1  46  29.1 

3.0 

117  46  58.1 

2  12  39.1 

3.0 

126  16  18.6 

2  57  47.6 

3.5 

79  29  32.0 

—1  14  47.0 

3.5 

123  42  30.6 

+2  40  52.2 

3.5 

132  14  5.1 

+3  22  16.1 

4.0 

85  25  37.5 

0  42  23.4 

4.0 

129  39  21.2 

3  7  23.9 

4.0 

138  14  0.0 

3  44  36.7 

4.5 

91  20  46.1 

-- 0  9  38.2 

4.5 

135  37  43.3 

3  31  56.6 

4.5 

144  16  20.4 

4  4  32.9 

5.0 

97  15  15.1 

+ 0  23  8.9 

5.0 

141  37  48.8 

3  54  13.5 

5.0 

150  21  19.6 

4  21  49.3 

5.5 

103  9  21.0 

0  55  37.9 

5.5 

147  39  47.9 

4  13  58.6 

5.5 

156  29  7.7 

4  36  10.9 

6.0 

109  3  19.5 

+ 1  27  29.3 

6.0 

153  43  49.7 

+4  30  56.9 

6.0 

162  39  51.3 

+4  47  23.9 

6.5 

114  57  26.0 

1  58  23.9 

6.5 

159  50  3.1 

4  44  54.7 

6.5 

168  53  34.2 

4  55  16.3 

7.0 

120  51  55.7 

2  28  3.0 

7.0 

165  58  36.5 

4  55  39.7 

7.0 

175  10  17.7 

4  59  37.8 

7.5 

126  47  4.1 

2  56  8.6 

7.5 

172  9  38.5 

5  3  1.3 

7.5 

181  30  0.8 

5  0  20.2 

8.0 

132  43  7.0 

3  22  23.1 

8.0 

178  23  18.4 

5  6  50.6 

ao 

187  52  41.4 

4  57  1A1 

8.5 

138  40  20.9 

+3  46  29.9 

&5 

184  39  46.2 

+5  7  0.5 

8.5 

194  18  16.5 

+4  50  28.4 

9.0 

144  39  3.4 

4  8  13.4 

9.0 

190  59  13.4 

5  3  26.0 

9.0 

200  46  43.0 

4  39  51.5 

9.5 

150  39  33.3 

4  27  18.6 

9.5 

197  21  52.5 

4  56  4.4 

9.5 

207  17  58.3 

4  25  30.7 

10.0 

156  42  10.3 

4  43  31.6 

10.0 

203  47  57.4 

4  44  55.0 

10.0 

213  52  0.9 

4  7  32.4 

10.5 

162  47  15.9 

4  56  39.5 

10.5 

210  17  43.5 

4  29  59.7 

10.5 

220  28  50.6 

3  46  6.2 

11.0 

168  55  12.9 

+5  6  30.5 

11.0 

216  51  26.6 

+4  11  23.0 

11.0 

227  8  28.9 

+3  21  25.1 

11.5 

175  6  25.2 

5  12  53.4 

11.5 

223  29  23.0 

3  49  12.3 

11.5 

233  50  59.1 

2  53  45.4 

12.0 

181  21  17.9 

5  15  38.7 

12.0 

230  11  48.7 

3  23  38.2 

12.0 

240  36  25.8 

2  23  26.2 

12.5 

187  40  16.3 

5  14  37.9 

12.5 

236  58  58.9 

2  54  54.5 

12.5 

247  24  54.9 

1  50  49.5 

13.0 

194  3  46.5 

5  9  43.9 

13.0 

243  51  6.4 

2  23  19.1 

13.0 

254  16  32.8 

1  16  20.9 

13.5 

200  32  13.7 

+5  0  51.4 

13.5 

250  48  20.5 

+1  49  13.5 

13.5 

261  11  25.4 

+0  40  28.1 

14.0 

207  6  2.0 

4  47  57.4 

14.0 

257  50  46.0 

1  13  4.1 

14.0 

268  9  37.4 

+0  3  41.7 

14.5 

213  45  33.3 

4  31  1.2 

14.5 

264  58  21.7 

+0  35  21.3 

14.5 

275  11  11.3 

—0  33  25.5 

15.0 

220  31  6.4 

4  10  5.6 

15.0 

272  10  58.7 

— 0  3  20.2 

15.0 

282  16  5.2 

1  10  18.6 

15.5 

227  22  55.4 

3  45  17.1 

15.5 

279  28  19.5 

0  42  21.6 

15.5 

289  24  12.8 

1  46  21.0 

16.0 

234  21  9.0 

+3  16  46.7 

16.0 

286  49  57.0 

—1  21  1.2 

16.0 

296  35  21.5 

—2  20  55.8 

16.5 

241  25  48.1 

2  44  51.1 

16.5 

294  15  13.6 

1  58  35.0 

16.5 

303  49  12.0 

2  53  26.0 

17.0 

248  36  45.6 

2  9  52.5 

17.0 

301  43  22.0 

2  34  18.4 

17.0 

311  5  17.0 

3  23  15.5 

17.5 

255  53  44.5 

1  32  19.4 

17.5 

309  13  25.6 

3  7  28.0 

17.5 

318  23  1.8 

3  49  50.6 

18.0 

263  16  16.9 

0  52  46.7 

18.0 

316  44  20.3 

3  37  23.5 

18.0 

325  41  44.5 

4  12  41.5 

18.5 

270  43  44.1 

+0  11  55.3 

18.5 

324  14  56.4 

—4  3  29.4 

18.5 

333  0  36.4 

-4  31  22.4 

19.0 

278  15  16.6 

—0  29  29.2 

19.0 

331  44  1.9 

4  25  16.5 

19.0 

340  18  45.3 

4  45' 33.9 

19.5 

285  49  54.8 

1  10  37.4 

19.5 

339  10  25.5 

4  42  23.4 

19.5 

347  35  15.3 

4  55  3.0 

20.0 

293  26  30.7 

1  50  38.5 

20.0 

346  32  59.7 

4  54  37.1 

20.0 

354  49  10.8 

4  59  43.4 

20.5 

301  3  50.3 

2  28  42.7 

20.5 

353  50  43.9 

5  1  52.6 

20.5 

1  59  38.6 

4  59  36.3 

21.0 

308  40  36.0 

—3  4  2.9 

21.0 

1  2  46.7 

—5  4  12.9 

21.0 

9  5  49.6 

—4  54  49.4 

21.5 

316  15  30.2 

3  35  57.2 

21.5 

8  8  27.6 

5  1  47.7 

21.5 

16  7  2.0 

4  45  36.2 

22.0 

323  47  18.5 

4  3  50.9 

22.0 

15  7  17.7 

4  54  52.5 

22.0 

23  2  41.6 

4  32  15.3 

22.5 

331  14  52.6 

4  27  17.4 

22.5 

21  59  0.6 

4  43  47.0 

22.5 

29  52  23.6 

4  15  9.0 

23.0 

338  37  13.0 

4  45  58.9 

23.0 

28  43  31.4 

4  28  53.5 

23.0 

36  35  53.1 

3  54  42.2 

23.5 

345  53  30.9 

—4  59  45.9 

23.5 

35  20  55.7 

—4  10  36.3 

23.5 

43  13  4.7 

—3  31  21.4 

24.0 

353  3  9.4 

5  8  37.0 

24.0 

41  51  28.4 

3  49  20.4 

24.0 

49  44  2.3 

3  5  33.5 

24.5 

0  5  44.0 

5  12  37.6 

24.5 

48  15  32.7 

3  25  30.2 

24.5 

56  8  58.1 

2  37  44.9 

25.0 

7  1  2.3 

5  11  58.3 

25.0 

54  33  37.7 

2  59  30.0 

25.0 

62  28  11.7 

2  6  21.4 

25.5 

13  49  2.8 

5  6  54.3 

25.5 

60  46  17.7 

2  31  42.9 

25.5 

68  42  9.1 

1  37  47.5 

i  26.0 

20  29  53.9 

—4  57  43.6 

26.0 

66  54  10.2 

—2  2  30.8 

26.0 

74  51  21.3 

— 1  6  26.1 

26.5 

27  3  52.2 

4  44  46.1 

26.5 

72  57  55.3 

1  32  14.5 

26.5 

80  56  23.5 

0  34  38.5 

27.0 

33  31  21.5 

4  28  22.7 

27.0 

78  58  14.4 

1  1  13.7 

27.0 

86  57  53.9 

— 0  2  44.9 

27.5 

39  52  50.6 

4  8  54.5 

27.5 

84  55  48.9 

— 0  29  47.2 

27.5 

92  56  32.4 

+0  28  56.1 

28.0 

46  8  52.0 

3  46  42.8 

28.0 

90  51  20.1 

+0  1  46.9 

28.0 

98  53  0.4 

1  0  6.9 

28.5 

52  20  0.9 

3  22  8.5 

28.3 

96  45  27.9 

0  33  11.0 

28.5 

104  47  59.9 

1  30  30.9 

29.0 

58  26  53.7 

—2  55  31.8 

29.0 

102  38  50.8 

+1  4  8.0 

29.0 

110  42  11.9 

+1  59  51.9 

29.5 

64  30  7.3 

2  27  12.6 

29.5 

108  32  5.1 

1  34  21.0 

29.5 

116  36  17.6 

2  27  54.4 

30.0 

70  30  18.4 

1  57  30.3 

30.0 

114  25  44.5 

2  3  33.2 

30.0 

122  30  56.1 

2  54  23.0 

30.5 

76  28  2.6 

1  26  43.8 

30.5 

120  20  19.8 

2  31  27.7 

30.5 

128  26  44.3 

3  19  2.4 

31.0 

82  23  54.1 

0  55  11.8 

31.0 

126  16  18.6 

2  57  47.6   31.0 

134  24  16.8 

3  41  37.6 

l  31.5 

88  18  25.2 

— 0  23  13.0 

31.5 

132  14  5.1  +3  22  16.1 1  31.5 

140  24  5.5 

+4  153.51 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

DV 

APRIL. 

Day 

MAT. 

Day 

JUNE. 

of 
Month. 

of 
Month. 

of 

Month. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

146  26  38.2 

44°  19'  35.2 

1.0 

179  17  48.2 

0     1     a 
+5  7  50.0 

1.0 

0      1     a 
VSR  20  23.3 

0     1     11 
+3  8  38.6 

1.5 

152  32  19.3 

4  34  27.8 

1.5 

185  43  2.4 

5  3  10.7 

1.5 

234  21  19.5 

2  36  10.8 

2.0 

158  41  28.6 

4  46  17.2 

2.0 

192  13  18.1 

4  54  33.9 

2.0 

241  27  21.7 

2  0  54.3 

2.5 

164  54  21.3 

4  54  50.3 

2.5 

198  48  36.9 

4  41  57.0 

2.5 

248  37  58.0 

1  23  19.8 

3.0 

171  11  8.1 

4  59  55.1 

3.0 

205  28  54.2 

4  25  20.9 

3.0 

255  52  30.4 

0  44  3.3 

3.5 

177  31  54.3 

+5  1  21.4 

3.5 

212  13  59.5 

+4  4  50.8 

3.5 

263  10  15.0 

+ 0  3  45.4 

4.0 

183  56  41.2 

4  59  0.9 

4.0 

219  3  36.8 

3  40  36.6 

4.0 

270  30  24.2 

— 0  36  50.1 

4.5 

190  25  25.4 

4  52  48.3 

4.5 

225  57  24.6 

3  12  53.6 

4.5 

277  52  7.6 

1  16  58.1 

5.0 

196  57  58.7 

4  42  41.5 

5.0 

232  54  57.5 

2  42  1.9 

5.0 

285  14  34.5 

1  55  53.1 

5.5 

203  34  10.5 

4  28  41.9 

5.5 

239  55  46.7 

2  8  26.8 

5.5 

292  36  54.5 

2  32  51.5 

6.0 

210  13  47.3 

+4  10  54.9 

6.0 

246  59  21.2 

+1  32  38.2 

6.0 

299  58  19.4 

-3  7  12.9 

6.5 

216  56  33.5 

3  49  30.0 

6.5 

254  5  8.9 

0  55  10.0 

6.5 

307  18  5.1 

3  38  21.5 

7.0 

223  42  12.6 

3  24  40.9 

7.0 

261  12  37.8 

+0  16  38.8 

7.0 

314  35  32.2 

4  5  47.0 

7.5 

230  30  28.1 

2  56  45U 

7.5 

268  21  16.8 

—0  22  16.5 

7.5 

321  50  6.4 

4  29  5.0 

8.0 

237  21  4.2 

2  26  5.3 

8.0 

275  30  36.6 

1  0  56.1 

8.0 

329  1  19.4 

4  47  57.6 

8.5 

244  13  46.7 

+1  53  5.6 

8.5 

282  40  10.2 

—1  38  40.7 

8.5 

336  8  48.8 

—5  2  13.2 

9.0 

251  8  23.0 

1  18  14.8 

9.0 

289  49  33.3 

2  14  52.2 

9.0 

343  12  18.1 

5  11  45.8 

9.5 

258  4  42.6 

0  42  3.4 

9.5 

296  58  24.4 

2  48  54.7 

9.5 

350  11  36.0 

5  16  34.8 

10.0 

265  2  36.8 

+0  5  4.0 

10.0 

304  6  24.6 

3  20  15.5 

10.0 

357  6  36.0 

5  16  44.4 

10.5 

272  1  58.7 

—0  32  9.3 

10.5 

311  13  17.1 

3  48  25.4 

10.5 

3  57  15.7 

5  12  23.2 

11.0 

279  2  42.7 

—1  9  1.8 

11.0 

318  18  47.3 

—4  12  59.2 

11.0 

10  43  3&3 

—5  3  43.0 

U.5 

286  4  43.5 

1  44  58.6 

11.5 

325  22  42.1 

4  33  36.3 

11.5 

17  25  41.7 

4  50  58.8 

12.0 

293  7  55.6 

2  19  25.4 

12.0 

332  24  49.3 

4  50  0.5 

12.0 

24  3  37.8 

4  34  28.0 

12.5 

300  12  12.0 

2  51  48.9 

12.5 

339  24  57.2 

5  2  0.0 

12.5 

30  37  32.4 

4  14  29.9 

13.0 

307  17  23.9 

3  21  37.4 

13.0 

346  22  54.6 

5  9  28.1 

13.0 

37  7  34.2 

3  51  25.7 

13.5 

314  23  19.6 

—3  48  21.7 

13.5 

353  18  30.0 

-5  12  22.5 

13.5 

43  33  52.5 

-3  25  37.8 

14.0 

321  29  43.8 

4  11  35.2 

14.0 

0  11  32.0 

5  10  45.1 

14.0 

49  56  37.2 

2  57  29.3 

14.5 

328  36  17.2 

4  30  55.3 

14.5 

7  1  48.8 

5  4  42.5 

14.5 

56  15  58.5 

2  27  24.4 

15.0 

335  42  36.6 

4  46  3.3 

15.0 

13  49  8.9 

4  54  24.9 

15.0 

62  32  6.9 

1  55  47.2 

15.5 

342  48  15.2 

4  56  45.4 

15.5 

20  33  21.1 

4  40  6.4 

15.5 

68  45  13.0 

1  23  2.0 

16.0 

349  52  42.7 

—5  2  52.8 

16.0 

27  14  14.7 

—4  22  4.5 

16.0 

74  55  27.6 

—0  49  33.1 

16.5 

356  55  26.8 

5  4  22.4 

16.5 

33  51  40.3 

4  0  39.0 

16.5 

81  3  2.1 

—0  15  44.0 

17.0 

3  55  53.6 

5  1  16.5 

17.0 

40  25  29.7 

3  36  12.5 

17.0 

87  8  8.3 

+0  18  2.2 

17.5 

10  53  29.8 

4  53  42.6 

17.5 

46  55  37.1 

3  9  9.4 

17.5 

93  10  58.9 

0  51  23.4 

18.0 

17  47  43.4 

4  41  53.6 

18.0 

53  21  58.3 

2  39  55.1 

18.0 

99  11  47.5 

1  23  58.7 

18.5 

24  38  5.2 

—4  26  6.6 

18.5 

59  44  32.7 

—2  8  55.4 

18.5 

105  10  48.9 

+1  55  23.2 

19.0 

31  24  10.3 

4  6  42.4 

19.0 

66  3  22.1 

1  36  36.5 

19.0 

111  8  19.3 

2  25  33.4 

19.5 

38  5  38.9 

3  44  4.9 

19.5 

72  18  31.6 

1  3  24.4 

19.5 

117  4  36.2 

2  53  57.1 

20.0 

44  42  16.7 

3  18  39.8 

20.0 

78  30  9.8 

—0  29  43.9 

20.0 

122  59  58.9 

3  20  23.5 

20.5 

51  13  56.2 

2  50  54.1 

20.5 

84  38  28.5 

+0  4  1.1 

20.5 

128  54  48.2 

3  44  38.0 

21.0 

57  40  35.8 

—2  21  14.8 

21.0 

90  43  42.9 

+0  37  28.0 

21.0 

134  49  26.9 

+4  6  27.3 

21.5 

64  2  20.6 

1  50  8.9 

21.5 

96  46  11.3 

1  10  15.6 

21.5 

140  44  19.6 

4  25  39.3 

22.0 

70  19  21.7 

1  18  2.4 

22.0 

102  46  15.1 

1  42  4.3 

22.0 

146  39  52.6 

4  42  2.7 

22.5 

76  31  55.5 

0  45  20.1 

22.5 

108  44  18.7 

2  12  36.1 

22.5 

152  36  33.8 

4  55  27.5 

23.0 

82  40  23.9 

—0  12  24.9 

23.0 

114  40  48.9 

2  41  34.2 

23.0 

158  34  52.6 

5  5  44.2 

23.5 

88  45  13.0 

+0  20  21.4 

23.5 

120  36  14.9 

+3  8  43.2 

23.5 

164  35  19.9 

+5  12  44.2 

24.0 

94  46  52.7 

0  52  38.7 

24.0 

126  31  7.9 

3  33  48.7 

24.0 

170  38  27.5 

5  16  19.8 

24.5 

100  45  55.9 

1  24  8.4 

24.5 

132  26  0.9 

3  56  37.3 

24.5 

176  44  47.7 

5  16  23.9 

25.0 

106  42  58.1 

1  54  33.4 

25.0 

138  21  28.4 

4  16  56.5 

25.0 

182  54  52.8 

5  12  50.6 

25.5 

112  38  36.6 

2  23  37.8 

25.5 

144  18  5.5 

4  34  34.3 

25.5 

189  9  14.7 

5  5  34.7 

26.0 

118  33  29.9 

+2  51  6.3 

26.0 

150  16  28.0 

+4  49  19.1 

26.0 

195  28  24.6 

+4  54  32.8 

26.5 

124  28  17.2 

3  16  44.3 

26.5 

156  17  11.7 

5  0  59.7 

26.5 

201  52  51.4 

4  39  43.2 

27.0 

130  23  37.8 

3  40  18.0 

27.0 

162  20  52.1 

5  9  25.5 

27.0 

208  23  1.1 

4  21  6.4 

27.5 

136  20  10.6 

4  1  33.8 

27.5 

168  28  3.3 

5  14  26.6 

27.5 

214  59  16.1 

3  58  45.8 

28.0 

142  18  33.2 

4  20  18.2 

28.0 

174  39  17.8 

5  15  53.3 

28.0 

221  41  53.7 

3  32  48.7 

28.5 

148  19  21.8 

4  36  17.9 

28.5 

180  55  5.3 

5  13  36.9 

28.5 

228  31  5.1 

3  3  26.5 

29.0 

154  23  10.3 

+4  49  20.1 

29.0 

187  15  53.0 

+5  7  30.3 

29.0 

235  26  54.1 

+2  30  55.4 

29.5 

160  30  29.9 

4  59  12.0 

29.5 

193  42  3.5 

4  57  28.1 

29.5 

242  29  16.4 

1  55  37.4 

30.0 

166  41  48.0 

5  5  41.6 

30.0 

200  13  54.3 

4  43  27.3 

30.0 

249  37  58.0 

1  18  0.2 

30.5 

172  67  27.9 

5  8  37.6 

30.5 

206  51  37.8 

4  25  27.8 

30.5 

256  52  35.5 

+0  38  37.4 

31.0 

179  17  48.2 

5  7  50.0 

31.0 

213  35  19.4 

4  3  33.4 

31.0 

264  12  35.3 

—0  1  51.7 

31.5 

185  43  2.4 

+5  3  10.7 

31.5 

220  24  57.7 

+3  37  52.5 

31.5 

271  37  13.8  —0  42  43.4 

18 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

JULY. 

Day 

of 

Month. 

AUGUST. 

Day 

of 

Month. 

SEPTEMBER. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

O    I         II 

264  12  35.3 

p     i     n 
—0  1  51.7 

1.0 

317  50  41.6 

O         1           M 

—4  12  10.4 

1.0 

11  10  40*2 

o   *   m 

—4  41  36.4 

1.5 

271  37  13.8 

0  42  43.4 

1.5 

325  28  30.5 

4  33  24.1 

1.5 

18  22  33.6 

4  25  57.6 

2.0 

279  5  38.2 

1  23  10.6 

2.0 

333  4  0.7 

4  49  40.5 

2.0 

25  27  17.4 

4  6  26.3 

2.5 

286  36  48.4 

2  2  24.5 

2.5 

340  35  56.4 

5  0  46.4 

2.5 

32  24  34.1 

3  43  32.8 

3.0 

294  9  38.7 

2  39  37.3 

3.0 

348  3  10.4 

5  6  37.8 

3.0 

39  14  19.4 

3  17  4a7 

3.5 

301  42  59.9 

—3  14  3.5 

3.5 

355  24  46.5 

—5  7  19.0 

3.5 

45  56  40.2 

—2  49  45.5 

4.0 

309  15  42.0 

3  45  2.1 

4.0 

2  40  0.8 

5  3  1.9 

4.0 

52  31  52.9 

2  19  53.4 

4.5 

316  46  37.3 

4  11  58.6 

4.5 

9  48  22.1 

4  54  4.0 

4.5 

59  0  21.9 

1  48  41.2 

5.0 

324  14  42.8 

4  34  26.1 

5.0 

16  49  32.7 

4  40  47.7 

5.0 

65  22  37.4 

1  16  35.8 

5.5 

331  39  1.8 

4  52  5.6 

5.5 

23  43  26.8 

4  23  38.1 

5.5 

71  39  14.1 

0  44  1.9 

6.0 

338  58  47.0 

-5  4  46.2 

6.0 

30  30  8.9 

—4  3  2.0 

6.0 

77  50  50.2 

—0  11  22* 

6.5 

346  13  20.0 

5  12  24.7 

6.5 

37  9  53.0 

3  39  27.3 

6.5 

83  58  4.6 

40  21  2.3 

7.0 

353  22  12.8 

5  15  4.8 

7.0 

43  43  0.3 

3  13  21.2 

7.0 

90  1  37.5 

0  52  52.2 

7.5 

0  25  7.5 

5  12  56.1 

7.5 

50  9  57.5 

2  45  10.3 

♦7.5 

96  2  6.4 

1  23  49.6 

ao 

7  21  55.4 

5  6  12.5 

8.0 

56  31  15.5 

2  15  20.3 

ao 

102  0  16.1 

1  53  37.9 

8.5 

14  12  36.2 

—4  55  12.0 

8.5 

62  47  27.5 

—1  44  15.7 

8.5 

107  56  37.1 

42  22  1.3 

9.0 

20  57  16.7 

4  40  14.8 

9.0 

68  59  8.4 

1  12  20.0 

9.0 

113  51  46.3 

2  48  45.0 

9.5 

27  36  9.9 

4  21  42.9 

9.5 

75  6  53.5 

0  39  55.1 

9.5 

119  46  16.0 

3  13  34.7 

10.0 

34  9  33.0 

3  59  59.4 

10.0 

81  11  16.8 

—0  7  21.8 

10.0 

125  40  35.4 

3  36  16.7 

10.5 

40  37  47.0 

3  35  28.0 

10.5 

87  12  52.3 

+0  24  59.7 

10.5 

131  35  10.6 

3  56  3S.4 

11.0 

47  1-15.0 

—3  8  32.5 

11.0 

93  12  11.1 

+0  56  50.3 

11.0 

137  30  25.0 

44  14  27.5 

11.5 

53  20  21.2 

2  39  36.7 

11.5 

99  9  42.9 

1  27  51.6 

11.5 

143  26  38.5 

4  29  32.4 

12.0 

59  35  30.5 

2  9  4.0 

12.0 

105  5  55.1 

1  57  45.9 

12.0 

149  24  8.2 

4  41  42.7 

12.5 

65  47  7.8 

1  37  17.6 

12.5 

111  1  12.3 

2  26  16.6 

12.5 

155  23  8.1 

4  50  49.2 

13.0 

71  55  37.0 

1  4  40.4 

13.0 

116  IK  56.6 

2  53  7.3 

13.0 

161  23  49.8 

4  56  43.7 

13.5 

78  1  21.1 

—0  31  34.4 

13.5 

122  50  27.9 

+3  18  2.6 

13.5 

167  26  22.6 

44  59  19.7 

14.0 

84  4  41.7 

+0  1  38.8 

14.0 

128  45  3.8 

3  40  47.8 

14.0 

173  30  53.7 

4  58  32.4 

14.5 

90  5  59.1 

0  34  37.9 

14.5 

134  39  59.6 

4  1  9.2 

14.5 

179  37  29.3 

4  54  19.0 

15.0 

96  5  32.3 

1  7  2.6 

15.0 

140  35  29.1 

4  18  54.5 

15.0 

185  46  14.4 

4  46  38.7 

15.5 

102  3  38.8 

1  38  33.2 

15.5 

146  31  44.9 

4  33  52.0 

15.5 

191  57  13.9 

4  35  32.9 

16.0 

106  0  35.1 

+2  8  51.0 

16.0 

152  28  57.8 

+4  45  51.7 

iao 

196  10  32.8 

44  21  5.4 

16.5 

113  56  36.7 

2  37  38.2 

16.5 

158  27  19.2 

4  54  45.0 

16.5 

204  26  17.1 

4  3  22.3 

17.0 

119  51  58.5 

3  4  38.0 

17.0 

164  26  59.4 

5  0  24.5 

17.0 

210  44  33.9 

3  42  32.3 

17.5 

125  46  55.1 

3  29  34.8 

17.5 

170  28  9.7 

5  2  44.8 

17.5 

217  5  31.7 

3  18  46.4 

iao 

131  41  41.2 

3  52  14.0 

iao 

176  31  1.7 

5  1  41.9 

18.0 

223  29  21.0 

2  52  17.9 

18.5 

137  36  31.6 

44  12  22.5 

18.5 

182  35  48.5 

44  57  13.4 

18.5 

229  56  14.5 

42  23  22.8 

19.0 

143  31  41.8 

4  29  48.3 

19.0 

188  42  44.7 

4  49  19.1 

19.0 

236  26  26.2 

1  52  19.2 

19.5 

149  27  28.2 

4  44  21.0 

19.5 

194  52  6.6 

4  38  0.1 

19.5 

243  0  11.9 

1  19  27.7 

20.0 

155  24  8.6 

4  55  51.0 

20.0 

201  4  12.4 

4  23  19.6 

20.0 

249  37  48.2 

0  45  11.1 

20.5 

161  22  2.1 

5  4  10.4 

20.5 

207  19  22.2 

4  5  22.5 

20.5 

256  19  32.3 

40  9  54.6 

21.0 

167  21  29.3 

+5  9  12.3 

21.0 

213  37  58.2 

43  44  16.0 

21.0 

263  5  40.2 

— 0  25  54.1 

21.5 

173  22  52.9 

5  10  51.0 

21.5 

220  0  24.0 

3  20  8.9 

21.5 

269  56  26.6 

1  1  45.2 

22.0 

179  26  37.0 

5  9  2.1 

22.0 

226  27  4.1 

2  53  12.7 

22.0 

276  52  2.8 

1  37  6.8 

22.5 

185  33  7.5 

5  3  42.6 

22.5 

232  58  23.8 

2  23  41.5 

22.5 

283  52  35.6 

2  11  25.3 

23.0 

191  42  51.8 

4  54  50.6 

23.0 

239  34  47.7 

1  51  51.8 

23.0 

290  58  5.7 

2  44  5.9 

23.5 

197  56  18.2 

+4  42  25.6 

23.5 

246  16  39.2 

41  18  4.0 

23.5 

296  6263 

—3  14  32:5 

24.0 

204  13  56.1 

4  26  29.0 

24.0 

253  4  18.9 

0  42  41.0 

24.0 

305  23  21.5 

3  42  9.8 

24.5 

210  36  14.7 

4  7  3.8 

24.5 

259  58  3.2 

40  6  10.0 

24.5 

312  42  25.8 

4  6  23.7 

25.0 

217  3  43.0 

3  44  15.6 

25.0 

266  58  2.8 

— 0  30  58.3 

25.0 

320  5  3.4 

4  26  42.5 

25.5 

223  36  48.2 

3  18  12.5 

25.5 

274  4  20.8 

1  8  9.7 

25.5 

327  30  28.2 

4  42  39.0 

26.0 

230  15  55.1 

+2  49  5.8 

26.0 

281  16  51.1 

—1  44  46.3 

26.0 

334  57  44.8 

—4  53  51.0 

26.5 

237  1  24.8 

2  17  10.9 

26.5 

288  35  16.5 

2  20  7.8 

26.5 

342  25  50.9 

5  0  3.3 

27.0 

243  53  32.9 

1  42  47.1 

27.0 

295  59  8.5 

2  53  32.2 

27.0 

349  53  38.7 

6  i  ai 

27.5 

250  52  28.5 

1  6  18.9 

27.5 

303  27  45.3 

3  24  17.4 

27.5 

357  19  58.4 

4  57  5.9 

28.0 

257  58  12.4 

+0  28  15.4 

28.0 

311  0  13.4 

3  51  42.8 

28.0 

4  43  40.8 

4  48  5.5 

28.5 

265  10  35.4 

—0  10  48.8 

28.5 

318  35  27.7 

4  15  11.5 

28.5 

12  3  41.4 

4  34  22.7 

29.0 

272  29  17.2 

—0  50  14.3 

29.0 

326  12  14.4 

-4  34  11.4 

29.0 

19  19  2.0 

—4  16  20.3 

29.5 

279  53  46.0 

1  29  17.8 

29.5 

333  49  13.0 

4  48  18.6 

29.5 

26  28  53.8 

3  54  26.0 

30.0 

287  23  17.2 

2  7  13.3 

30.0 

341  25  0.5 

4  57  16.7 

30.0 

33  32  38.7 

3  29  11.1 

30.5 

294  56  54.8 

2  43  12.9 

30.5 

348  58  15.2 

5  0  59.2 

30.5 

40  29  50.0 

3  1  9.2 

31.0 

302  33  32.4 

3  16  30.4 

31.0 

356  27  40.4 

4  59  28.2 

31.0 

47  20  12.3 

2  30  54.4 
—1  59  0.0 

31.5 

310  11  54.9 

-3  46  22.2 

31.5 

3  52  7.7 

—4  52  54.6 

31.5 

54  3  41.3 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

of 
Month. 

OCTOBER. 

of 
Month. 

NOVEMBER. 

Day 
of 

Month. 

DECEMBER. 

True  Longitude. 

Latitude. 

True  Longitude. 

Tiiititndff. 

True  Longitude. 

Latitude. 

1.0 

47  2rfl2?3 

— #  30'  54*4 

1.0 

93  5^23.'l 

+1°40#4L7 

1.0 

O         /        It 

126    0  17.5 

+1  i&t 

1.5 

64    3  41.3 

1  59    0.0 

1.5 

100    4  59.9 

2  11  52.6 

1.5 

131  58  40.4 

4  27    2.8 

2.0 

60  40  23.0 

1  25  58.1 

2.0 

106  10  60.2 

2  41  14.6 

2.0 

137  55  39.2 

4  43  19.4 

2.5 

67  10  32.1 

0  52  18.5 

2.5 

112  13  27.2 

3    8  32.9 

2.5 

143  51  45.8 

4  66  31.5 

3.0 

73  34  30.7 

—0  18  28.8 

3.0 

118  13  26.0 

3  33  34.7 

ao 

149  47  34.0 

6    6  33,0 

3.5 

79  62  47.1 

+0  15    6.3 

3.5 

124  11  23.5 

+3  66    8.6 

3.5 

155  43  38.6 

+5  13  18.7 

4.0 

86    5  64.1 

0  48    4.4 

4.0 

130    7  67.4 

4  16    4.2 

4.0 

161  40  35.2 

5  16  44.4 

4.5 

92  14  27.9 

120    6.6 

4.5 

136    3  45.2 

4  33  12.5 

4.5 

167  38  59.4 

5  16  46.0 

5.0 

98  19    7.0 

150  52.0 

5.0 

141  69  24.5 

4  47  24.9 

5.0 

173  39  26.8 

5  13  20.5 

5.5 

104  20  31.3 

2  20    7.5 

5.5 

147  56  32.0 

4  58  33.7 

5.5 

179  42  32.2 

5    6  25.7 

6.0 

110  19  21.1 

+2  47  37.6 

6.0 

153  62  43.2 

+5    6  31.7 

ao 

185  48  49.0 

+4  66    0.5 

6.5 

116  16  16.0 

3  13   as 

6.5 

159  61  31.6 

5  11  12.3 

6.5 

191  58  48.6 

4  42    5.1 

7.0 

122  11  55.1 

3  36  28.8 

7.0 

165  52  28.7 

5  12  29.6 

7.0 

198  13    0.2 

4  24  41.3 

7.5 

128    6  56.0 

3  57  25.9 

7.5 

171  66    2.9 

5  10  18.7 

7.5 

204  31  49.4 

4    3  52.9 

ao 

134    153.9 

4  15  49.1 

ao 

178    2  39.8 

5    4  35.9 

ao 

210  55  37.8 

3  39  46.4 

8.5 

139  57  21.7 

+4  31  28.2 

8.5 

184  12  41.5 

+4  56  18.9 

8.5 

217  24  42.3 

+3  12  3L7 

9.0 

145  53  49.5 

4  44  13.4 

9.0 

190  26  26.0 

4  42  27.3 

9.0 

223  59  14.5 

2  42  22.1 

9.5 

151  51  44.6 

4  53  55.5 

9.5 

196  44    7.3 

4  26    2.9 

9.5 

230  39  19.9 

2    9  35.0 

10.0 

157  61  30.7 

5    0  26.4 

10.0 

203    5  55.0 

4    6  10.4 

10.0 

237  24  57.6 

1  34  32.2 

10.5 

163  53  27.9 

5    3  38.6 

10.5 

209  31  54.2 

3  42  57.6 

10.5 

244  15  59.1 

0  57  40.1 

11.0 

169  57  53.1 

+5    3  26.5 

11.0 

216    2    6.6 

+3  16  35.7 

11.0 

251  12    9.8 

+0  19  29.6 

11.5 

176    4  59.2 

4  59  45.7 

11.5 

222  36  25.8 

2  47  19.7 

11.5 

258  13    7.6 

-0  19  24.5 

12.0 

182  14  56.1 

4  52  33.7 

12.0 

229  14  47.5 

2  15  28.7 

12.0 

265  18  23.8 

0  68  23.9 

12.5 

188  27  50.2 

4  41  50.1 

12.5 

235  56  59.6 

1  41  25.6 

12.5 

272  27  24.3 

1  36  48.2 

13.0 

194  43  44.9 

4  27  37.1 

13.0 

242  42  48.3 

1    5  36.9 

13.0 

279  39  29.9 

2  13  55.9 

13.5 

201    2  41.7 

+4  10    0.0 

13.5 

249  31  57.2 

+0  28  32.6 

13.5 

286  63  57.6 

—2  49    5.9 

14.0 

207  24  39.7 

3  49    6.5 

14.0 

256  24    a4 

—O    9  14.7 

14.0 

294  10    2.4 

3  21  38.7 

14.5 

213  49  36.4 

3  25    7.6 

14.5 

263  19    2.8 

0  47  10.4 

14.5 

301  28  68.6 

3  50  68.2 

15.0 

220  17  28.8 

2  58  17.7 

15.0 

270  16  21.0 

1  24  38.2 

15.0 

308  44    1.0 

4  16  33.0 

15.5 

226  48  13.5 

2  28  54.0 

15.5 

277  15  43.3 

2    1    2.0 

15.5 

316    0  27.4 

4  37  56.8 

16.0 

233  21  47.5 

+1  57  16.7 

16.0 

284  16  50.6 

—2  35  46.0 

16.0 

323  15  38.3 

—4  54  49.4 

16.5 

239  58    8.5 

1  23  49.0 

16.5 

291  19  24.8 

3    8  15.7 

16.5 

330  28  5a7 

6    6  56.7 

17.0 

246  37  15.4 

0  48  56.3 

17.0 

298  23    a3 

3  37  53.9 

17.0 

337  39  69.0 

5  14  11.2 

17.5 

253  19    8.2 

+0  13    6.2 

17.5 

305  27  44.5 

4    4  26.1 

17.5 

344  48  14.8 

5  16  31.1 

18.0 

260    3  48.2 

-^0  23  12.0 

iao 

312  32  57.4 

4  27  11.5 

18.0 

35153  26.9 

5  14    0.3 

18.5 

266  51  17.6 

— 0  59  27.4 

18.5 

319  38  31.6 

—4  45  52.9 

18.5 

358  65  21.3 

—6    6  47.5 

19.0 

273  41  39.1 

135    8.3 

19.0 

326  44  11.5 

5    0  12.5 

19.0 

5  53  48.5 

455  ao 

19.5 

280  34  55.6 

2    9  42.2 

19.5 

333  49  41.9 

5    9  57.2 

19.5 

12  48  43.0 

4  39  12.5 

20.0 

287  31    8.9 

2  42  36.7 

20.0 

340  54  46.8 

5  14  58.4 

20.0 

19  40    2.6 

4  19  27.1 

20.5 

294  30  19.4 

3  13  20.2 

20.5 

347  59    9.5 

5  15  12.5 

20.5 

26  27  47.8 

3  56  12.3 

2L0 

301  32  24.6 

—3  41  20.9 

21.0 

355    2  32.4 

—5  10  40.9 

21.0 

33  12    0.8 

—3  29  52.5 

21.5 

308  37  17.9 

4    6    9.7 

21.5 

2    4  37.1 

5    1  30.0 

21.5 

39  52  45.3 

3    0  54.1 

22.0 

315  44  49.0 

4  27  19.2 

22.0 

9    5    4.3 

4  47  50.8 

22.0 

46  30    5.7 

2  29  44.3 

22.5 

322  54  41.5 

4  44  25.0 

22.5 

16    3  34.3 

4  29  58.9 

22.5 

53    4    6.6 

1  56  51.2 

23.0 

330    6  33.4 

4  57    6.6 

23.0 

22  59  46.8 

4    8  14.3 

23.0 

59  34  52.8 

122  43.1 

23.5 

337  19  56.9 

-6   5   ai 

23.5 

29  53  21.7 

-3  43    0.5 

23.5 

66    2  28.9 

-^0  47  48.4 

24.0 

344  34  18.3 

5    8  18.8 

24.0 

36  43  59.7 

3  14  44.2 

24.0 

72  26  59.3 

— 0  12  34.9 

24.5 

351  48  58.4 

5    6  33.9 

24.5 

43  31  22.9 

2  43  54.5 

24.5 

78  48  28.4 

+0  22  30.2 

25.0 

359    3  14.2 

4  69  55.1 

25.0 

50  15  14.8 

2  11    2.1 

25.0 

85    7    0.7 

0  57    1.0 

25.5 

6  16  19.9 

4  48  30.6 

25.5 

56  55  21.7 

1  36  39.0 

25.5 

91  22  40.9 

1  30  33.1 

26.0 

13  27  28.6 

—4  32  34.9 

26.0 

63  31  32.5 

—1    1  16.9 

26.0 

97  35  34.3 

+2    2  43.9 

26.5 

20  35  54.6 

4  12  28.3 

26.5 

70    3  39.6 

— 0  25  26.8 

26.5 

103  45  47.2 

2  33  12.7 

27.0 

27  40  54.5 

3  48  35.9 

27.0 

76  31  38.9 

+0  10  21.4 

27.0 

109  53  27.2 

3    1  40.8 

27.5 

34  41  49.6 

3  21  27.3 

27.5 

82  55  30.3 

0  45  39.5 

27.5 

115  58  43.2 

3  27  51.7 

28.0 

41  38    6.8 

2  51  34.6 

28.0 

89  15  17.7 

1  20    1.8 

28.0 

122    1  45.9 

3  51  31.2 

28.5 

48  29  19.8 

2  19  31.6 

28.5 

95  31    8.8 

1  53    4.8 

28.5 

128    2  48.4 

4  12  27.2 

29.0 

55  15  10.0 

—1  45  62.4 

29.0 

101  43  15.3 

+2  24  27.7 

29.0 

134    2    5.7 

+4  30  29.6 

29.5 

6155  25.7 

1  11  10.5 

29.5 

107  51  52.8 

2  53  52.3 

29.5 

139  59  55.2 

4  45  30.1 

30.0 

68  30    4.4 

0  35  57.8 

30.0 

113  57  20.4 

3  21    2.7 

30.0 

145  56  37.0 

4  57  22.3 

30.5 

74  59    9.7 

— 0    0  44.3 

30.5 

120    0    0.2 

3  45  45.4 

30.5 

151  62  33.7 

5    6    1.1 

31.0 

81  22  52.4 

+0  34    2.6 

31.0 

126    0  17.5 

4    7  48.7 

31.0 

157  48  10.3 

5  11  22.7 

31.5 

87  4129.5 

+1    7  58.5 

31.5 

131  58  40.4    +4  27    2.8 

31.5 

163  43  54.1    +5  13  24.6 

276 


MOON'S  EQUATOR,  1890. 


FOE  GREENWICH  MEAN  NOON 

* 

i 

Date 

THE  MOON'S  EQUATOR, 

«            ! 

t 

A 

ft' 

Inclination 

to 

Earth's 

Equator. 

A  *■■!'] ill'"*    KodOOD 

Earth's  Eqnator 

to  AfiCi-ndJ£i£ 
NodeooEollptJo. 

Aioend'g  Node 

Eorth'ft 
Equator, 

Mean 

Longitude 

of    the 

Mood. 

Moan 

Solar 
Days, 

Motion  of 

Jan. 

0 

23°  33.8 

275  5T7 

356  18.0 

30°  14.6 

0.1 

1    lfl!o6 

10 

23  33.0 

275  26.2 

356  17.8 

162    0.4 

0.2 

2  3M2 

20 

23  32.2 

274  54.7 

356   17,7 

293  46.2 

0,3 

3  57.18 

30 

23  31.3 

274  23.2 

356  17,5 

65  32, 1 

0.4 

5  16,23 

Feb. 

9 

23  30,5 

273  5L6 

356   17,4 

197  17.9 

0.5 

6  35.29 

19 

23  29.7 

273  20.0 

356  17.2 

329   as 

0.6 
0.7 

7  54.35 
9  13.41 

March 

1 

23  28.8 

272  48.4 

356  17,1 

100  49.6 

0.8 

10  32.47 

11 

23  28.0 

272  16.8 

356  17.0 

232  35.5 

0.9 

11   51.53 

21 

23  27.2 

271  45.3 

356  16.9 

4  21.3 

31 

23  26.4 

271   13.7 

356  16,9 

136     7.1 

1.0 
2.0 

13   10.56 
26  9U7 

April 

10 
20 

23  25.6 
23  24.8 

270  42,1 
270  10.4 

356  16,8 
356  J  6,8 

267  53.0 

39  38.8 

3.0 
4.0 
5.0 

39  31.75 
52  42.33 
65  52.112 

30 

23  240 

269  38.7 

356  16,8 

171  24.6 

May 

10 

23  23.2 

269    7.0 

356  16,8 

303   10,5 

6.0 

79     350 

20 

23  22.3 

268  35.2 

356   16.9 

74  56,3 

7.0 
8,0 

92   14.09 

105  24.67 

30 

23  21.5 

268     3,4 

356  16,9 

206  42.1 

9.0 

J 18  35.25 

June 

9 
19 

23  20.7 
23  19.8 

267  31.6 
266  59.7 

356  17,0 
356   17.1 

338  28,0 
110  13.8 

10.0 

131   15.84 

Boon. 

29 

23  190 

266  27.8 

356  17.2 

241  59.7 

1 

o  m'iM 

July 

9 

23  18.2 

265  55.9 

356  17,4 

13  45.5 

2 
3 

i    hM 

1    38.S2 

19 

23  17.4 

265  24.0 

356   17.5 

145  31.3 

4 

2   11.76 

29 

23   16.6 

264  52.1 

356  17.6 

277   17.2 

5 

2  44,70 

Aug, 

8 

23   15.8 

264  20.2 

356  17.8 

49     3.0 

6 

3    17.65 

18 

23   15.0 

263  48.3 

356   18,0 

180  48.8 

7 

3  50.59    ' 

28 

23  14,2 

263  16.3 

356  18.3 

312  34.7 

8 
9 

4  23.53 

4  56.4? 

Sept. 

7 

23  13.4 

262  44.3 

356   18,6 

84  20,5 

io 

&  29.41 

17 

23  12.5 

262   12.3 

356   18.9 

216     6,4 

11 

12 

27 

23  1L7 

261  40.2 

356  19.2 

347  52.2 

6     2-35 

Oct, 

7 

23  10.9 

261     8.1 

356   19.5 

119  38.0 

6  35.29 

17 

23   10.1 

260  36.0 

356   19.8 

251  23.9 

13 
14 

7     S23 

7  41.1? 

27 

23     9.3 

260     3.9 

356  20.1 

23     9.7 

15 

e  14.11 

Nov. 

6 

23     8,5 

259  31.8 

356  20.5 

154  55.5 

16 

8  47.06    | 

16 

23     7,7 

258  59.7 

356  20.9 

286  41.4 

17 

9  2G,00 

26 

23     6.9 

258  27.6 

356  21.3 

58  27.2 

18 

9  59,^    ,' 

Dec, 

6 

23     6. 1 

257  55.4 

356  21,8 

190  13.0 

19 
20 

10  25-88 
10  58.82 

16 

23     5.3 

257  23.2 

356  22.2 

321  58,9 

21 

11  31.76 

26 

23     4.5 

256  51.0 

356  22.7 

93  44.7 

22 

12    4.70 

36 

23     3.7 

256   18.7 

356  23.2 

225  30.6 

23 

tS  37.01 

1 
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TABLE  FOE  THE  LTBRATION  OF  THE  MOON. 

Argument,  (fl — X)  or  (ft — X 

-1B0*), 

n-i 

ia 

a 

£ 

a-  * 

aA 

i 

B 

s 

do 

39 

S  o.'o 

180 

41? 

o* 

66 

I    I'j 

l*Z 

i 

0,0 

39 

0    1-6 

179 

47 

0.6 

57 

1     4,9 

133 

2 

0.0 

39 

0    3.1 

178 

48 

0.6 

58 

1    6.0 

132 

3 

0,1 

39 

0    4.7 

177 

49 

0.6 

59 

1     7.0 

131 

4 

01 

30 

0    6.2 

176 

50 

0.6 

60 

1     8.0 

130 

S 

0.1 

39 

0    7.7 

175 

51 

0.6 

62 

I     9.0 

129 

6 

0.2 

39 

0    9.3 

174 

52 

0.6 

63 

i  io.o 

128 

7 

0,2 

39 

0  IG.W 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

173 

54 

0.5 

66 

1    11.8 

126 

9 

0.2 

39 

0  13.11 

171 

55 

u.;. 

67 

1   J  2.7 

m 

10 

0.2 

39 

0  15.4 

170 

56 

05 

69 

1  136 

m 

11 

0.3 

39 

0  16.0 

1G9 

57 

05 

71 

1    14.5 

123 

13 

0.3 

40 

0  18,5 

168 

58 

0.5 

73 

1    15.3 

122 

13 

0.3 

40 

0  20,0 

167 

59 

0.5 

75 

1    16.1 

121 

14 

0,3 

40 

0  21.5 

166 

60 

0.5 

77 

1    16  9 

120 

15 

OS 

40 

0  23.0 

165 

61 

0,5 

80 

I  17,6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

MS 

83 

1  18,4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1   19.1 

117 

18 

0.3 

41 

0  27,4 

162 

64 

0.5 

m 

1   19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0:4 

95 

1   21.1 

1)4 

21 

0,4 

41 

o  3i.s 

159 

67 

04 

99 

1  21.7 

113 

V'J 

0,4 

42 

0  332 

15b 

68 

0.4 

103 

J  22.3 

112 

23 

04 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

I         24 

0.4 

42 

0  361 

156 

70 

04 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23~9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24  4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

04 

132 

1  24.9 

107 

as 

0.5 

44 

0  41.7 

152 

74 

0.3 

Ml 

1  25.3 

106 

so 

0.5 

44 

0  43.1 

151 

::> 

0,3 

150 

1  25.7 

105 

30 

n.rv 

45 

0  44.4 

150 

76 

0,3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

03 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

I  2GB 

109 

33 

0.5 

4lj 

0  48,4 

147 

79 

0.2 

202 

1  27.1 

10T 

34 

0  5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

(45 

81 

0.2 

247 

1  27.7 

99 

36 

0.5 

4B 

0  52.2 

144 

82 

02 

278 

1  27.9 

m 

37 

IT, 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

ii.l 

370 

I  28.3 

M 

39 

QM 

50 

0  55.9 

141 

85 

U.I 

440 

1   2-vfi 

95 

40 

0.6 

GO 

0  57.1 

140 

86 

0.1 

555 

1  23.6 

94 

41 

o.r> 

01 

0  58.3 

139 

87 

0.1 

740 

1  29.7 

93 

42 

0,6 

52 

0  59.4 

133 

88 

0-0 

mo 

1  28.7 

w 

43 

0.6 

53 

I     0.6 

137 

89 

0.0 

&2220 

1  28.8 

91 

44 

0.6 

54 

I     1.7 

136 

90 

0.0 

00 

1  28.6 

90 

45 

0,6 

55 

I     2£ 

135 

aX 

1 

B 

ft-* 

Al 

m 

B 

a-i 

.i  A  has  the  iif  n  of  Ian  (  .' 

t-a) 

a  hu  the  sign  of  cos  ( j 

l-W 

B  b«  ihe  tign  of  sin   (j 

1-X) 
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OBLIQTJITt,  PRECESSION,  ETC.,  1890. 


FOE  GREENWICH  MEAN  NOON. 

Date. 

Apparent 
Obliquity 

of  the 
EoUptlo. 

Equation  of  Equinoxes 

Precession 

of 
Equinoxes 

in 

The  Sun's 

Mean 
Longitude 

mt  Viwut*. 

OI  MJDfmu 

(Hansen.) 

In  Longitude. 

InB.  A. 

Longitude. 

Aberration. 

Hot.  Par. 

Node. 

Jan.       0 

23°  27  1L88 

-  16!'88 

-  h032 

d!oo 

-  20.80 

9"oo 

92  341 

10 

12.04 

16.50 

1.009 

1.38 

20.79 

9:00 

92    2.4 

20 

12.25 

16.22 

0.992 

2.75 

20.77 

8.99 

91  30.6 

30 

12.51 

16.09 

0.984 

4.13 

20.74 

8.98 

90  58.8 

Feb.       9 

12.78 

16.09 

0.984 

5.50 

20.71 

8.96 

90  27.0 

19 

23  27  13.03 

—  16.25 

-  0.994 

6.88 

-  20.67 

8.94 

89  55.3 

March    1 

13.24 

16.54 

1.012 

8.26 

20.63 

8.92 

89  23.5 

11 

13.40 

16.91 

1.034 

9.63 

20.57 

8.90 

88  51.7 

21 

13.50 

17.32 

1.059 

11.01 

20.51 

8.87 

88  20.0 

31 

13.54 

17.74 

1.085 

12.38 

20.45 

8.85 

87  485 

April    10 

23  27  13.52 

-  18.09 

-1.106 

13.76 

-  20.39 

8.82 

87  16.4 

20 

13.45 

18.34 

1.122 

15.14 

20.34 

8.80 

86  44.6 

30 

13.34 

18.47 

1.130 

16.51 

20.29 

8.78 

86  12.9 

May      10 

13.24 

18.46 

1.129 

17.89 

20.24 

8.76 

85  41.1 

20 

13.15 

18.31 

1.120 

19.26 

20.19 

8.74 

85    9.3 

30 

23  27  13.08 

-  18.03 

-  1.103 

20.64 

-  20.16 

8.72 

84  37.6 

June       9 

13.06 

17.65 

1.079 

22.02 

20.13 

8.71 

84    5.8 

19 

13.09 

17.23 

1.054 

23.39 

20.11 

8.71 

83  34.0 

29 

13.18 

16.81 

1.028 

24.77 

20.11 

8.70 

83    2.2 

July       9 

13.32 

16.42 

1.004 

26.14 

20.10 

8.70 

82  30.5 

19 

23  27  13.51 

-  16.09 

-0.984 

27.52 

-  20.12 

8.71 

81  58.7 

29 

13.74 

15.88 

0.971 

28.90 

20.14 

8.72 

81  26.9 

Aug.      8 

13.99 

15.79 

0.966 

30.27 

20.17 

8.73 

80  555 

18 

14.24 

1583 

0.968 

31.65 

20.20 

8.75 

80  23.4 

28 

14.46 

16.01 

0.979 

33.02 

20.24 

8.77 

79  51.6 

Sept.      7 

23  27  14.65 

-  16.30 

-  0.997 

34.40 

-  20.29 

8.79 

79  19.8 

17 

14.79 

16.66 

1.019 

35.78 

20.35 

8.81 

78  48.1 

27 

14.86 

17.06 

1.043 

37.15 

20.41 

8.84 

78  16.3 

Oct.       7 

14.87 

17.43 

1.066 

38.53 

20.47 

8.87 

77  44.5 

17 

14.82 

17.73 

1.084 

39.90 

20.53 

8.88 

77  12.7 

27 

23  27  14.73 

-  17.92 

-  1.096 

41.28 

-  20.59 

8.91 

76  41.0 

Nov.      6 

14.62 

17.96 

1.098 

42.66 

20.64 

8.93 

76    95 

16 

14.51 

17.85 

1.091 

44.03 

20.69 

8.95 

75  37.4 

26 

14.41 

17.60 

1.076 

45.41 

20.73 

8.97 

75    5.7 

Dec.       6 

14.35 

17.23 

1.054 

46.78 

20.76 

8.98 

74  33.9 

16 

23  27  14.35 

-  16.77 

-  1.026 

48.16 

-  20.78 

8.99 

74    2.1 

26 

14.42 

16.28 

0.995 

49.54 

20.79 

9.00 

73  30.3 

36 

23  27  14.55 

-  15.81 

-  0.967 

50.91 

-  20.79 

9.00 

72  58.6 

Mean  Oblii 

luity,  1890.0,    23°27'12".68 

(Hansen). 

Mean  Oblii 

luity,  1890.0,    23°27'12".42 

(  Peters  ). 

Daily  Motion 

Precession 
Precession 

for  1890       

.    .    50".26 

115         log  1.70124 
176         log  9.13863 

ofQ 
— 3U773 

in  a  Solar  Day     .... 

.    .      0".1S 

Precession 

in  a  Sidereal  Day     .    .    . 

.    .      0".1372         log  9.13744 

Sun's  Mean 

i  Equatorial  Horizontal  ParaL 

lax .      8".848           log  0.94685 

.        . 
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280       FORMULAE  FOR  STAR-REDUCTIOffS,  1890. 


FORMULA  FOR  THE  REDUCTION  OP  THE  POSITIONS  OF  THE  FIXED  STARS,  U8INO 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  8TRUVE. 

NOTATION. 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year, 
(1889,  December  30*.680  =  1890,  January  (RO— (K320,  Washington  mean  time), 
Oo,  do,  tne  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fiotitious  year, 
a,  d,    the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
ft,  uf,  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
ft,  the  longitude  of  the  moon's  ascending  node, 
t»,  the  obliquity  of  the  ecliptio, 
T,  the  longitude  of  the  sun's  perigee, 
T',  the  longitude  of  the  moon's  perigee, 
<[ ,  the  moon's  mean  longitude. 

BESSELIAN  8TAB-NVMBERS. 

A  —  r  —  0.34249  sin  ft  —  0.00011  sin  (3  ©  —  V) 

+  0.00410  sin  2  ft  —  0.00005  sin  2  (0  —  ft) 

—  0.02521  sin  2  0  +  0.00010  sin  2  (©  —  I* ) 
+  0.00293  sin  (0  +  82°  4')  +  0.00009  sin  (2  V  —  ft ) 
+  0.00025  sin  (2  0  —  ft)  +  0.00005  cos  r 

—  0.00405  sin  2  d  +  0.00004  sin  2  I« 
+  0.00135  sin  ((  —  I") 

B  —  —  9J2239  cos  ft  —  tf!()027  cos  (3  ©  —  T) 

+.0.0895  cos  2  ft  +  0.0067  cos  (2  ©  —  ft) 

—  0.5506  cos  2  ©  +  0.0024  cos  (2  I"  —  ft) 

—  0.0092  cos  (©  +  281°  30  —  0.0023  sin  I* 

—  0.0886  cos  2  (  +  0.0008  cos  2  I" 

C  —  —  204451  cos  o  cos  © 

D  —  —  20.4451  sin  © 

E  —  —    0.0461  sin  &  -f  0".0014  sin  2  ft  —  0".0033  sin  2  © 

Bessxl's  Star -Constants. 
a  =  3*.07253  +  ls.33687  sin  Oo  tan  d0  =■  precession  in  right  ascension 
ft  aai  fa  cos  ero  tan  d0 
c  »  -^roosaosec  d0 
d  ■»  tV  «n  Oo  sec  d0 

a'  sa  20".0529  cos  a0  =  precession  in  declination 

V  =  —  sin  c^ 

c9  o  tan  u  cos  <5C  —  sin  o^,  sin  d0 

df  ■■  oos  Oo  sin  d0 

Reduction  to  Apparent  Position, 
a  =-  Oo+  ru   +  A*  +  Bb   +  Ce  +  Dd  +  E  (in  time) 

d  «  e0  +  Tpi  +  Aa'  +  Bb*  +  Ce'  +  Dd'  (in  arc) 

INDEPENDENT  STAR-NUMBERS, 
f  wm  46".0879  A  +  £  (in  arc)  «  3«.07253  u4  +  tV  «  (in  time) 
gu  in  G  =  B  Asintf=C  4-CtM.. 

*  cos  G  =  20".0529  ^  A  cos  tf  =  D  vw«« 

Reduction  to  Apparent  Position. 
«««•  +/+  rji  +  A^8in(G+ao)tan<50+^A8in(H+ao)secoo  (in  time) 

d  ■■  do  +  ru,+  g  cos  (O  +  cto)  +  A  cos  (H+CEo)  sin  d0  +  »  cos  d0  (in  arc) 

Noras. — (1)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Besskl's  star-constants  are  not  known  with 
sufficient  accuracy.    Otherwise,  the  Besselian  star-numbers  are  more  convenient 
(2)  In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  »,  c,  m\  «',  fy «',  «^i 
must  be  changed  to  c,  d,  a,  6,  — c',  —  d',  —a',  —6',  respectively.  I 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

Log  C. 

Log  D. 

Solar  Bay. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  C. 

Log  D. 

Jan. 

1 

-9.5185 

+9.9282 

-0.5847 

+  1.3013 

Feb.     15 

-9.2726 

-9.3570 

-1.1993 

+1.0403 

2 

9.5128 

9.9376 

0.6201 

1.2996 

16 

9.2631 

9.4502 

1.2041 

1.0281 

3 

9.5063 

9.0401 

0.6527 

1.2977 

17 

9.2553 

9.5388 

1.2087 

1.0153 

jj 

4 

9.4994 

9.9344 

0.6828 

1.2957 

18 

9.2496 

9.6141 

1.2131 

1.0020 

{7J* 

1    5 

9.4925 

9.9184 

0.7109 

1.2936 

19 

9.2458 

9.6722 

1.2173 

0.9882 

6 

-9.4860 

+9.8928 

-0.7372 

+1.2913 

(lO.O)  20 

-9.2437 

-9.7117 

-1.2213 

+0.9739 

7 

9.4806 

9.8593 

0.7617 

1.2889 

21 

9.2424 

9.7335 

1.2251 

0.9590 

8 

9.4763 

9.8214 

0.7848 

1.2864 

22 

9.2409 

9.7399 

1.2288 

0.9433 

9 

9.4730 

9.7839 

0.8067 

1.2837 

23 

9.2384 

9.7343 

1.2324 

0.9268 

10 

9.4704 

9.7530 

0.8275 

1.2808 

24 

9.2343 

9.7212 

1.2358 

0.9095 

11 

-9.4683 

+9.7336 

-0.8471 

+1.2777 

25 

-9.2282 

-9.7070 

-1.2390 

+0.8915 

12 

9.4658 

9.7277 

0.8657 

1.2744 

26 

9.2202 

9.6988 

1. 2421 

0.8726 

13 

9.4624 

9.7336 

0.8834 

1.27 10 

27 

9.2109 

9.7025 

1.2450 

0.8527 

14 

9.4580 

9.7461 

0.9003 

1.2675 

28 

9.2009 

9.7209 

1.2477 

0.8316 

15 

9.4521 

9.7582 

0.9164 

1.2638 

Mar.      1 

*  9.1914 

9.7519 

1.2503 

0.8093 

16 

-9.4449 

+9.7640 

-0.9318 

+1.2600 

2 

-9.1835 

-9.7906 

-1.2528 

+0.7858 

17 

9.4367 

9.7586 

0.9466 

1.2560 

3 

9.1776 

9.8302 

1.2551 

0.7610 

18 

9.4280 

9.7389 

0.9608 

1.2518 

4 

9.1740 

9.8658 

1.2572 

0.7345 

h 

19 

9.4195 

9.7029 

0.9744 

1.2474 

5 

9.1724 

9.893! 

1.2592 

0.7060 

)20 

9.4118 

9.6498 

0.9874 

1.2428 

6 

9.1722 

9.9105 

1.261 1 

0.6751 

21 

-9.4053 

+9.5805 

-0.9997 

+1.2381 

(H.O)    7 

-9.1721 

-9.9176 

-1.2629 

+0.6418 

22 

9.4003 

9.4987 

1.0116 

1.2331 

8 

9.1711 

9.9150 

1.2646 

0.6059 

' 

23 

9.3967 

9.4130 

1.0231 

1.2279 

9 

9.1682 

9.9051 

1  2661 

0.5665 

24 

9.3940 

9.3369 

1.0342 

1.2225 

10 

9.1628 

9.8914 

1.2674 

0.5231 

25 

9.3917 

9.2896 

1.0450 

1.2170 

11 

9.1544 

9.8783 

1.2685 

0.4743 

26 

-9.3892 

+9.2794 

-1.0554 

+1.2113 

12 

-9.1436 

-9.8704 

-1.2695 

+0.4200 

27 

9.3857 

9.2960 

1.0653 

1.2054 

13 

9.1312 

9.8715 

1.2704 

0.3574 

28 

9.3807 

9.3228 

1.0749 

1.1992 

14 

9.1181 

9.8828 

1.2712 

0.2842 

29 

9.3743 

9.3416 

1.0841 

1.1928 

15 

9.1057 

9.9026 

1.2718 

0.1959 

30 

9.3668 

9.3387 

1.0930 

1.1861 

16 

9.0952 

9.9276 

1.2723 

0.0850 

31 

-9.3585 

+9.3008 

-1.1016 

+1.1792 

17 

-9.0873 

-9.9529 

-1.2727 

+9.9352 

Feb. 

1 

9.3501 

9.2127 

1.1099 

1.1721 

18 

9.0826 

9.9748 

1.2729 

9.7054 

2 

9.3423 

9.0394 

1.1179 

1.1647 

19 

9.0802 

9.9903 

1.2730 

+9.1776 

h 

3 

9.3358 

+8.6503 

1.1256 

1.1570 

20 

9.0792 

9.9978 

1.2730 

-9.3000 

(9JO)    4 

9.3309 

-8.3838 

1.1330 

1.1491 

21 

9.0785 

9.9969 

1.2729 

9.7433 

5 

-9.3276 

-8.9455 

-1.1402 

+1.1409 

(19.0)  22 

-9.0766 

-9.9889 

-1.2727 

-9.9580 

6 

9.3256 

9.1458 

1.1471 

1.1324 

23 

9.0726 

9.9748 

1.2724 

0.1006 

7 

9.3239 

9.2425 

1.1538 

1.1236 

24 

9.0654 

9.9587 

1.2719 

0.2076 

8 

9.3222 

9.2851 

1.1603 

1.1144 

25 

9.0553 

9.9444 

1.2712 

0.2933 

9 

9.3197 

9.2882 

1.1665 

1.1049 

26 

9.0430 

9.9354 

1.2704 

0.3647 

10 

-9.3158 

-9.2655 

-1.1725 

+  1.0951 

27 

-9.0290 

-9.9348 

-1.2694 

-0.4257 

11 

9.3099 

9.2333 

1.1783 

1.0849 

28 

9.0151 

9.9430 

1.2683 

0.4793 

12 

9.3022 

9.2125 

1.1839 

1.0743 

29 

9.0026 

9.9584 

1.2671 

0.5267 

13 

9.2930 

9.2232 

1.1893 

1.0633 

30 

8.9930 

9.9773 

1.2658 

0.5694 

14 

9.2829 

9.2749 

1.1944 

1.0520 

31 

8.9868 

9.9959 

1.2644 

0.6080 

15 

-9.2726 

-9.3570 

-1.1993 

+1.0403 

Apr.       1 

-8.9835 

-0.0107 

-1.2628 

-0.6432 

16 

-9.2631 

-9.4502 

-1.2041 

+.10281 

2 

-8.9828 

-0.0192 

-1.2611 

-0.6756 

From  Jar 

nary  1  to  M 

[aroh  16,  E  = 

=  -  0".04 
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BESSEL1AN  STAR-NUMBEBS,  1890. 


FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

log  A. 

Log-B. 

Log  C. 

Log  D. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Los  O. 

LogD. 

Apr.       1 

-8.9835 

-0.0107 

-1.8638 

-0.6433 

May    17 

+8.1113 

-9.7985 

-1.0071 

-1.8351 

3 

8.9888 

0.0198 

1.8611 

0.6756 

18 

8.3187 

9.7643 

0.9955 

1.8398 

3 

8.9888 

0.0800 

1.8593 

0.7059 

19 

8.3105 

9.7339 

0.9835 

1.8443 

4 

8.9818 

0.0131 

1.8573 

0.7343 

30 

8.3991 

9.7140 

0.9711 

1.8485 

5 

8.9781 

Q  OQQfi 

1.8551 

0.7605 

31 

8.4745 

9.7089 

0.9588 

1.2525 

(13.©)    6 

-8.9706 

-9.9814 

-1.8589 

-0.7848 

(1©.©)  38 

+8.5359 

-9.7190 

-0.9447 

-1.8564 

7 

8.9586 

9.9619 

1.3506 

0.8078 

33 

8.5835 

9.7404 

0.9306 

1.9608 

8 

8.9480 

9.9450 

1.3481 

0.8397 

34 

8.6188 

9.7661 

0.9160 

1.8639 

9 

8.9817 

9.9347 

1.3454 

0.8504 

85 

8.6433 

9.7899 

0.9009 

1.9674 

10 

8.8998 

9.9338 

1.3435 

0.8700 

86 

8.6600 

9.8068 

0.8858 

1.8707 

11 

-8.8763 

-9.9405 

-1.3395 

-0.8886 

87 

+8.6788 

-9.8121 

-0.8687 

-1.8738 

13 

8.8555 

9.9541 

1.3364 

0.9063 

88 

8.6848 

9.8061 

0.8513 

1.8768 

13 

8.8388 

9.9703 

1.8333 

0.9331 

89 

8.6997 

9.7880 

0.8330 

1.8797 

14 

8.8859 

9.9855 

1.3398 

0.9393 

30 

8.7301 

9.7599 

0.8139 

1.9885 

15 

8.8181 

9.9959 

1.3369 

0.9548 

31 

8.7464 

9.7357 

0.7939 

1.9858 

16 

-8.8136 

-9.9994 

-1.3835 

-0.9696 

Jane      1 

+8.7779 

-9.6915 

-0.7787 

-1.8877 

17 

8.8099 

9.9948 

1.3187 

0.9837 

2 

8.8134 

9.6647 

0.7503 

1.8900 

18 

8.8044 

9.9818 

1.3147 

0.9973 

3 

8.8474 

9.6587 

0.7364 

1.3989 

19 

8.7953 

9.9684 

1.3105 

1.0104 

4 

8.8803 

9.6589 

0.701 1 

1.8943 

80 

8.7807 

9.9391 

1.8061 

1.0339 

5 

8.9095 

9.6807 

0.6742 

1.8963 

(14.©)  21 

-8.7594 

-9.9157 

-1.3015 

-1.0349 

(l*.©)   6 

+6.9389 

-9.7180 

-0.6454 

-1.9981 

33 

8.7314 

9.8965 

1.1968 

1.0465 

7 

8.9518 

9.7458 

0.6143 

1  OQOjR 
l.«990 

83 

8.6984 

9.8855 

1.1919 

1.0577 

8 

8.9659 

9.7733 

0.5808 

1.9014 

84 

8.6688 

9.8845 

1.1868 

1.0685 

9 

8.9766 

9.7918 

0.5444 

1.3099 

85 

8.6865 

9.8930 

1.1816 

1.0769 

10 

8.9851 

9.7986 

0.5043 

1.3049 

86 

-8.5944 

-9.9075 

-1.1768 

-1.0888 

11 

+8.9936 

-9.7989 

-0.4602 

-1.3054 

87 

8.5688 

9.9839 

1.1706 

1.0984 

13 

9.0034 

9.7759 

0.4109 

1.3065 

88 

8.5513 

9.9375 

1.1648 

1.1077 

13 

9.0156 

9.7507 

0.3552 

1.3074 

89 

8.5403 

9.9450 

1.1588 

1.1167 

14 

9.0305 

9.7820 

0.3913 

1.3089 

30 

8.5387 

9.9440 

1.1585 

1.1354 

15 

9.0478 

9.6970 

0.3160 

1.3089 

May      1 

-8.5835 

-9.9342 

-1.1460 

-1.1337 

16 

+9.0666 

-9.6822 

-0.1348 

-1.3095 

8 

8.5073 

9,9153 

1.1393 

1.1417 

17 

9.0654 

9.6835 

0.0090 

1.3100 

3 

8.4793 

9.8896 

1.1324 

1.1495 

16 

9.1030 

9.7016 

9.8507 

1.3104 

4 

8.4352 

9.6604 

1.1853 

1.1571 

19 

9.1184 

9.7318 

9.5983 

1.3106 

5 

8.3694 

9.8327 

1.1180 

1.1645 

80 

9.1308 

9.7678 

-8.9380 

1.3106 

h       6 

-8.8774 

-9.8115 

-1.1104 

-1.1716 

(18.0)  31 

+9.1405 

-9.8023 

+9.3586 

-1.3106 

(Iff.©)   7 

8.1486 

9.8014 

1.1085 

1.1784 

38 

9.1473 

9.8303 

9.7338 

1.3105 

8 

7.9652 

9.8038 

1.0943 

1.1850 

83 

9.1536 

9.8486 

9.9303 

1.3109 

9 

7.6785 

9.8165 

1.0859 

1.1914 

84 

9.1573 

9.8558 

0.0657 

1.3098 

10 

-7.0086 

9.8352 

1.0773 

1.1975 

25 

9.1636 

9.8533 

0.1687 

1.3093 

11 

+7.8878 

-9.8544 

-1.0683 

-1.3034 

26 

+9.1694 

-9.8402 

+0.8518 

-1.3087 

18 

7.6107 

9.8688 

1.0589 

1.3091 

27 

9.1783 

9.8228 

0.3814 

1.3079 

13 

7.7580 

9.8741 

1.0492 

1.3146 

28 

9.1899 

9.6051 

0.3813 

1.3070 

14 

7.8480 

9.8698 

1.0392 

1.3199 

39 

9.3034 

9.7930 

0.4338 

1.3060 

15 

7.9843 

9.8548 

1.0289 

1.3851 

30 

9.3179 

9.7911 

0.4604 

1.3049 

16 

+8.0137 

-9.8308 

-1.0182 

-1.8308 

July      1 

+9.3383 

-9.8024 

+0.5886 

-1.3037 

17 

+8.1113 

-9.7985 

-1.0071 

-1.3351 

3 

+9.3459 

-9.8853 

+0.5608 

-1.309* 

JTrom  Mi 

uroh  17  to  J 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

• 

Solar  Day. 
(Sid.  Hour.) 

LogX 

Log  B. 

Log  a 

Log  D. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

Log  O. 

LogD. 

July   1 

+9.2322 

-9.8024 

+0.5226 

-1.3037 

Aug.  16 

+9.4959 

-0.2708 

+1.1821 

-1.0774 

2 

9.2459 

9.8253 

0.5608 

1.3024 

17 

9.4966 

0.2797 

1.1873 

1.0671 

3 

9.2577 

9.8559 

0.5958 

1.3009 

18 

9.4972 

0.2843 

1.1923 

1.0565 

4 

9.2674 

9.8885 

0.6281 

1.2993 

19 

9.4963 

0.2849 

1.1972 

1.0455 

5 

9.2749 

9.9185 

0.6580 

1.2975 

20 

9.5002 

0.2827 

1.2019 

1.0341 

b   6 

+9.2805 

-9.9420 

40.6859 

-1.2956 

(99.0)21 

+9.5033 

-0.2791 

+1.2064 

-1.0222 

<11M»  7 

9.2849 

9.9572 

0.7121 

1.2936 

22 

9.5075 

0.2762 

1.2107 

1.0098 

8 

9.2889 

9.9638 

0.7367 

1.2915 

23 

9.5127 

0.2757 

1.2148 

0.9968 

9 

9.2934 

9.9621 

0.7598 

1.2892 

24 

9.5184 

0.2788 

1.2188 

0.9833 

10 

9.2990 

9.9545 

0.7816 

1.2868 

25 

9.5241 

0.2860 

1.2227 

0.9693 

11 

+9.3059 

-9.9446 

+0.8023 

-1.2843 

26 

+9.5292 

-0.2966 

+1.2264 

-0.9547 

19 

9.3144 

9.9360 

0.8220 

1.2817 

27 

9.5336 

0.3094 

1.2299 

0.9394 

13 

9.3240 

9.9329 

0.8407 

1.2789 

28 

9.5367 

0.3226 

1.2332 

0.9234 

14 

9.3340 

9.9383 

0.8584 

1.2759 

29 

9.5388 

0.3344 

1.2364 

0.9068 

15 

9.3437 

9.9529 

0.6752 

1.2728 

30 

9.5400 

0.3434 

1.2395 

0.8894 

16 

+9.3524 

-9.9748 

+0.8914 

-1.2696 

31 

+9.5407 

-0.3489 

+1.2424 

-0.8710 

17 

9.3597 

0.0010 

0.9069 

1.2663 

Sept.  1 

9.5414 

0.3507 

1.2452 

0.8516 

18 

9.3652 

0.0275 

0.9217 

1.2628 

2 

9.5425 

0.3493 

1.2478 

0.8312 

19 

9.3691 

0.0510 

0.9360 

1.2591 

3 

9.5444 

0.3458 

1.2503 

0.8097 

20 

9.3719 

0.0690 

0.9497 

1.2552 

4 

9.5472 

0.3416 

1.2527 

0.7869 

b  21 

+9.3740 

-0.0805 

+0.9628 

-1.2512 

(93.0)  5 

+9.5508 

-0.3385 

+1.2549 

-0.7626 

<*o.O)22 

9.3763 

0.0858 

0.9755 

1.2471 

6 

9.5550 

0.3378 

1.2570 

0.7368 

23 

9.3793 

0.0852 

0.9877 

1.2428 

7 

9.5594 

0.3405 

1.2590 

0.7093 

24 

9.3836 

0.0809 

0.9994 

1.2383 

8 

9.5636 

0.3467 

1.2609 

0.6801 

25 

9.3896 

0.0753 

1.0107 

1.2337 

9 

9.5671 

0.3555 

1.2626 

0.6483 

26 

+9.3969 

-0.0716 

+1.0216 

-1.2289 

10 

+9.5698 

-0.3659 

+1.2642 

-0.6138 

27 

9.4051 

0.0724 

.  1.0321 

1.2239 

11 

9.5714 

0.3760 

1.2656 

0.5762 

28 

9.4136 

0.Q796 

1.0423 

1.2187 

12 

9.5721 

0.3845 

1.2669 

0.5346 

29 

9.4219 

0.0932 

1.0521 

1.2133 

13 

9.5721 

0.3904 

1.2681 

0.4889 

30 

9.4293 

0.1118 

1.0616 

1.2076 

14 

9.5721 

0.3929 

1.2692 

0.4380 

31 

+9.4354 

-0.1329 

+1.0707 

-1.2018 

15 

+9.5722 

-0.3921 

+1.2701 

-0.3789 

Aug.   1 

9.4400 

0.1537 

1.0795 

1.1958 

16 

9.5731 

0.3887 

1.2709 

0.3109 

2 

9.4433 

0.1717 

1.0881 

1.1896 

17 

9.5748 

0.3837 

1.2716 

0.2302 

3 

9.4457 

0.1851 

1.0964 

1.1833 

18 

9.5775 

0.3786 

1.2722 

0.1310 

4 

9.4475 

0.1932 

1.1044 

1.1769 

19 

9.5812 

0.3749 

1.2726 

0.0015 

b   5 

+9.4495 

-0.1959 

+1.1122 

-1.1702 

(0.0)20 

+9.5856 

-0.3738 

+1.272^ 

-9.6156 

(31.0)  6 

9.4521 

0.1945 

1.1197 

1.1631 

21 

9.5901 

0.3758 

1.2731 

9.4839 

7 

9.4557 

0.1910 

1.1270 

1.1558 

22 

9.5943 

0.3810 

1.2731 

-6.6000 

8 

9.4604 

0.1875 

1.1340 

1.1482 

23 

9.5979 

0.3884 

1.2731 

+9.5947 

9 

9.4661 

0.1863 

1.1407 

1.1404 

24 

9.6006 

0.3966 

1.2729 

9.8714 

10 

+9.4723 

-0.1893 

+1.1472 

-1.1322 

25 

+9.6024 

-0.4043 

+1.2725 

+0.0387 

11 

9.4784 

0.1972 

1.1535 

1.1238 

26 

9.6034 

0.4102 

1.2720 

0.1593 

12 

9.4841 

0.2097 

1.1597 

1.1151 

27 

9.6039 

0.4132 

1.2714 

0.2535 

13 

9.4888 

0.2255 

1.1657 

1.1062 

28 

9.6043 

0.4131 

1.2706 

0.3308 

14 

9.4924 

0.2422 

1.1714 

1.0970 

29 

9.6049 

0.4099 

1.2696 

0.3963 

15 

+9.4947 

-0.2579 

+1.1768 

-1.0874 

30 

+9.6062 

-0.4045 

+1.2686 

+0.4532 

16 

+9.4959 

-0.2708 

+1.1821 

-1.0774 

Oct   1 

+9.6083 

-0.3980 

+1.2675 

+0.5034 

Ess- 

-  0".4. 
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FOB 

WASHINGTON 

MEAN  MIDNIGHT. 

• 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log-B. 

Log  C. 

LogD. 

Solar  Day. 
(Sid.  Hour.) 

LogX 

Log  B. 

Log  C. 

LogD. 

Oct.       1 

+9.6083 

-0.3980 

+1.2678 

+0.5034 

Nov.    16 

+9.7206 

-0.3274 

+1.0332 

+1.2232 

2 

9.61 12 

0.3919 

1.2665 

0.5482 

17 

9.7241 

0.3328 

1.0222 

1.2284 

3 

9.6147 

0.3875 

1.2651 

0.5888 

18 

9.7269 

0.3390 

1.0106 

1.2335 

4 

9.6184 

0.3858 

1.2636 

0.6258 

h    w 

9.7290 

0.3441 

0.9965 

1.2384 

5 

h 
<1«0)    6 

9.6222 

0.3874 

1.2620 

0.6597 

(4.0)  20 

9.7307 

0.3469 

0.9660 

1.2431 

+9.6255 

-0.3917 

+1.2602 

+0.6913 

21 

+9.7321 

-0.3464 

+0.9731 

+1.2476 

7 

9.6281 

0.3980 

1.2583 

0.7204 

22 

9.7335 

0.3424 

0.9598 

1.2580 

8 

9.6298 

0.4047 

1.2562 

0.7475 

23 

9.7353 

0.3353 

0.9457 

1.2562 

9 

9.6308 

0.4104 

1.2540 

0.7731 

24 

9.7375 

0.3260 

0.9309 

1.2602 

10 

9.6311 

0.4139 

1.2517 

0.7973 

25 

9.7404 

0.3161 

0.9155 

1.2640 

11 

4-9.6312 

-0.4145 

+1.2492 

+0.8201 

26 

+9.7439 

-0.3074 

+0.8994 

+1.2677 

12 

9.6314 

0.4119 

1.2465 

0.8415 

27 

9.7477 

0.3015 

0.8827 

1.2712 

13 

S.6320 

0.4065 

1.2437 

0.8615 

28 

9.7517 

0.2994 

0.8651 

1.2746 

14 

9.6334 

0.3993 

1.2408 

0.8806 

29 

9.7555 

0.3014 

0.8465 

1.2778 

15 

9.6359 

0.39(3 

1.2377 

0.8969 

30 

9.7589 

0.3068 

0.8269 

1.2808 

16 

+9.6392 

-0.3842 

+1.2345 

+0.9164 

Deo.      1 

+9.7618 

-0.3140 

+0.8063 

+1.2837 

17 

9.6431 

0.3792 

1.2311 

0.9331 

2 

9.7640 

0.3215 

0.7846 

1.2864 

18 

9.6473 

0.3773 

1.2275 

0.9491 

3 

9.7656 

0.3274 

0.7617 

1.2889 

19 

9.6515 

0.3787 

1.2237 

0.9644 

h       * 

9.7668 

0.3304 

0.7371 

1.2913 

20 
(941)  21 

9.6552 

0.3827 

1.2198 

0.9790 

(*.©)    5 

9.7680 

0.3300 

0.7107 

1.2936 

+9.6582 

-0.3883 

+1.2158 

+0.9930 

6 

+9.7693 

-0.3260 

+0.6826 

+1.2957 

22 

9.6605 

0.3938 

1.2116 

1.0065 

7 

9.7710 

0.3191 

0.6528 

1.2977 

23 

9.6620 

0.3980 

1.2072 

1.0195 

8 

9.7734 

0.3106 

0.6207 

1.2996 

24 

9.6630 

0.3996 

1.2026 

1.0320 

9 

9.7764 

0.3023 

0.5855 

1.3013 

25 

9.6639 

0.3981 

1.1978 

1.0440 

10 

9.7801 

0.2958 

0.5470 

1.3028 

26 

+9.6648 

-0.3934 

+1.1928 

+1.0555 

11 

+9.7840 

-0.2927 

+0.5046 

+1.3042 

27 

9.6662 

0.3860 

1.1876 

1.0666 

12 

9.788^ 

0.2938 

0.4572 

1.3055 

28 

9.6682 

0.3771 

1.1823 

1.0772 

13 

9.7920 

0.2988 

0.4045 

1.3066 

29 

9.6710 

0.3681 

1.1768 

1.0875 

14 

9.7955 

0.3069 

0.3440 

1.3076 

30 

9.6745 

0.3604 

1.1710 

1.0975 

15 

9.7985 

0.3162 

0.2733 

1.3084 

31 

+9.6784 

-0.3554 

+1.1650 

+1.1072 

16 

+9.8009 

-0.3250 

+0.1887 

+1.3091 

Nov.      1 

9.6823 

0.3539 

1.1587 

*    1.1165 

17 

9.8027 

0.3317 

0.0824 

1.3097 

2 

9.6859 

0.3557 

1.1522 

1.1255 

18 

9.6043 

0.3354 

9.9442 

1.3101 

3 

9.6890 

0.3600 

1.1454 

1.1342 

h     19 

9.8058 

0.3356 

9.7372 

1.3104 

4 

h 
(3.0)    5 

9.6914 

0.3654 

1.1384 

1.1426 

(6.0)20 

9.8074 

0.3324 

+9.3270 

1.3106 

+9.6931 

-0.3704 

+1.1312 

+  1.1507 

21 

+9.8095 

-0.3268 

-9.0766 

+1.3106 

6 

9.6942 

0.3736 

1.1238 

1.1585 

22 

9.8120 

0.3203 

9.6565 

1.3105 

7 

9.6949 

0.3739 

1.1162 

1.1659 

23 

9.8151 

0.3146 

9.8959 

1.3102 

8 

9.6956 

0.3708 

1.1083 

1.1731 

24 

9.8185 

0.3113 

0.0493 

1.3096 

9 

9.6967 

0.3645 

1.1000 

1.1801 

25 

9.8220 

0.3116 

0.1623 

1.3093 

10 

+9.6984 

-0.3556 

+1.0914 

+1.1869 

26 

+9.8255 

-0.3160 

-0.2517 

+1.3066 

11 

9.7009 

0.3457 

1.0825 

1.1935 

27 

9.8287 

0.3239 

0.3259 

1.3078 

12 

9.7041 

0.3361 

1.0734 

1.2000 

28 

9.8314 

0.3340 

0.3888 

1.3068 

13 

9.7080 

0.3287 

1.0639 

1.2062 

29 

9.8336 

.  0.3447 

0.4439 

1.3057 

14 

9.7123 

0.3246 

1.0540 

1.2121 

30 

9.8353 

0.3543 

0.4926 

1.3045 

15 

+9.7166 

-0.3242 

+1.0438 

+1.2178 

31 

+9.8365 

-0.3616 

-0.5362 

+1.3039 

16 

+9.7206 

-0.3274 

+1.0332 

+1.2232 

32 

+9.8375 

-0.3656 

-0.5757 

+1.3017 

B  =  - 

■  0".4. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

f 

< 

& 

H 

Solar  Bay. 
(Sid.  Hour.) 

T 

Log0. 

1*1*. 

i 

I"Ki. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc 

In  Time. 

y 

// 

s 

O    / 

h  m 

O   f 

h  m 

i/ 

Jan.    1 

0.0050 

-15.25 

-1.017 

172  42 

II  30.8 

349  8 

23  16.5 

+0.8212 

+1.3091 

-1.67 

-0.2222 

2 

0.0077 

15.05 

1.003 

172  27 

11  29.8 

348  12 

23  12.8 

0.8188 

1.3088 

1.81 

0.2575 

3 

0.0105 

14.83 

0.989 

172  17 

II  29.1 

347  16 

23  9.1 

0.8125 

1.3085 

1.95 

0.2901 

h   4 

0.0132 

14.59 

0.973 

172  16 

11  29.1 

346  20 

23  5.3 

0.8056 

1.3082 

2.09 

0.3203 

<*••>  6 

0.0160 

14.36 

0.958 

172  25 

1 1  29.7 

345  23 

23  1.5 

0.7985 

1.3079 

2.23 

0.3483 

6 

0.0187 

-14.15 

-0.943 

172  45 

11  31.0 

344  26 

22  57.7 

f0.7917 

+1.3076 

-2.37 

-0.3744 

7 

0.0214 

13.98 

0.932 

173  12 

1 1  32.8 

343  29 

22  53.9 

0.7859 

1.3073 

2.51 

0.3990 

8 

0.0242 

13.84 

0.923 

173  42 

1 1  34.8 

342  32 

22  50.1 

0.7811 

1.3069 

2.65 

0.4223 

9 

0.0269 

13.74 

0.916 

174  10 

II  36.7 

341  34 

22  46.3 

0.7775 

1.3065 

2.78 

0.4443 

10 

0.0297 

13.65 

0.910 

174  32 

11  38.1 

340  37 

22  42.5 

0.7746 

1.3061 

2.91 

0.4649 

11 

0.0324 

-13.59 

-0.906 

174  45 

1 1  39.0 

339  39 

22  38.6 

+0.7723 

+4.3057 

-3:04 

-0.4843 

12 

0.0351 

13.51 

0.90! 

174  48 

1 1  39.2 

338  42 

22  34.8 

0.7698 

1.3053 

3.18 

0.5029 

13 

0.0379 

13.41 

0.894 

174  41 

1 1  38.7 

337  44 

22  30.9 

0.7665 

1.3048 

3.31 

0.5207 

14 

0.0406 

13.27 

0.885 

174  28 

1 1  37.9 

336  46 

22  27.1 

0.7622 

1.3043 

3.45 

0.5377 

15 

0.0434 

13.09 

0.873 

174  14 

1 1  36.9 

335  48 

22  23.2 

0.7565 

1.3038 

3.58 

0.5538 

16 

0.0461 

-12.87 

-0.858 

174  4 

1 1  36.3 

334  50 

22  19.3 

+0.7494 

+  1.3033 

-3.71 

-0.5691 

17 

0.0488 

12.64 

0.843 

174  2 

11  36.1 

333  52 

22  15.5 

0.7413 

1.3028 

3.84 

0.5837 

18 

0.0516 

12.39 

0.826 

174  10 

1 1  36.7 

332  54 

22  11.6 

0.7325 

1.3023 

3.97 

0.5978 

b   ,9 

0.0543 

12.15 

0.809 

174  32 

II  38.1 

331  56 

22  7.7 

0.7237 

1.3018 

4.10 

0.6114 

(8.0)  20 

0.0571 

11.94 

0.796 

175  4 

1 1  40.3 

330  58 

22  3.9 

0.7156 

1.3012 

4.22 

0.6245 

21 

0.0598 

-11.76 

-0.784 

175  44 

1 1  42.9 

329  59 

21  59.9 

+0.7087 

+  1.3006 

-4.34 

-0.6371 

22 

0.0625 

11.63 

0.775 

176  25 

1 1  45.7 

329  0 

21  56.0 

0.7033 

1.3000 

4.46 

0.6492 

23 

0.065-2 

11.53 

0.769 

177  2 

11  48.1 

328  1 

21  52.1 

0.6995 

1.2994 

4.58 

0.6607 

24 

0.0680 

11.46 

0.764 

177  30 

1 1  50.0 

327  2 

21  48.1 

0.6966 

1.2983 

4.70 

0.6718 

25 

0.0707 

11.41 

0.761 

177  45 

11  51.0 

326  3 

21  44.2 

0.6942 

1.2982 

4.82 

0.6825 

26 

0.0731 

-11.33 

-0.755 

177  47 

11  51.1 

325  4 

21  40.3 

+0.6917 

+1.2976 

-4.93 

-0.6928 

27 

0.0761 

11.24 

.0.749 

177  41 

1 1  50.7 

324  4 

21  36.3 

0.6883 

1.2970 

5.04 

0.7027 

28 

0.0789 

11.12 

0.741 

177  30 

1 1  50.0 

323  4 

21  32.3 

0.6833 

1.2964 

5.15 

0.7122 

29 

0.0816 

10.95 

0.730 

177  21 

1 1  49.4 

322  5 

21  28.3 

0.6770 

1.2958 

5.26 

0.7214 

30 

0.0844 

10.76 

0.717 

177  20 

1 1  49.3 

321  5 

21  24.3 

0.6695 

1.2951 

5.37 

0.7303 

31 

0.0871 

-10.56 

-0.704 

177  30 

1 1  50.0 

320  5 

21  20.3 

+0.6611 

+1.2944 

-5.48 

-0.7390 

Feb.    1 

0.0898 

10.36 

0.691 

177  55 

11  51.7 

319  5 

21  16.3 

0.6526 

1.2938 

5.58 

0.7474 

2 

0.0926 

10.18 

0.679 

178  35 

1 1  54.3 

318  4 

21  12.3 

0.6447 

1.2931 

5.69 

0.7554 

h   3 

0.0953 

10.02 

0.668 

179  25 

1 1  57.7 

317  4 

21  8.3 

0.6381 

1.2925 

5.79 

0.7631 

(9.0)  4 

0.0981 

9.91 

0.661 

180  19 

12  1.3 

316  3 

21  4.2 

0.6331 

1.2918 

5.89 

0.7705 

5 

0.1008 

-  9.84 

-0.656 

181  II 

12  4.7 

315  3 

21  0.2 

+0.6299 

+  1.2911 

-5.99 

-0.7776 

6 

0.1035 

9.79 

0.653 

181  53 

12  7.5 

314  2 

20  56.1 

0.6280 

1.2904 

6.09 

0.7845 

7 

0.1063 

9.75 

0.650 

182  22 

12  9.5 

313  1 

20  52.1 

0.6265 

1.2898 

6.19 

0.7912 

6 

0.1090 

9.72 

0.648 

182  37 

12  10.5 

311  59 

20  47.9 

0.6249 

1.2891 

6.28 

0.7977 

9 

0.1118 

9.66 

0.644 

182  39 

12  10.6 

310  53 

20  43.9 

0.6224 

1.2884 

6.37 

0.8039 

10 

0.1145 

-  9.57 

-0.638 

182  33 

12  10.2 

309  56 

20  39.7 

+0.6184 

+  1.2878 

-6.46 

-0.8099 

11 

0.1172 

9.44 

0.629 

182  24 

12  9.6 

308  54 

20  35.6 

0.6125 

1.2871 

6.55 

0.8157 

12 

0.1200 

9.28 

0.619 

182  20 

12  9.3 

307  52 

20  31.5 

0.6048 

1.2865 

6.63 

0.8213 

13 

0.1227 

9.09 

0.606 

182  26 

12  9.7 

306  50 

20  27.3 

0.5956 

1.2858 

6.71 

0.8267 

14 

0.1255 

8.89 

0.593 

182  48 

12  11.2 

305  48 

20  23.2 

0.5859 

1.2852 

6.79 

0.8318 

15 

0.1282 

-  8.67 

-0.578 

183  28 

12  13.9 

304  45 

20  19.0 

+0.5756 

+1.2846 

-6.87 

-0.8367 

16 

0.1309 

-  8.48 

-0.565 

184  23 

12  17.5 

303  42  20  14.8 

+0.5666 

+  1.2840 

-6.95 

-0.8415 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

r 

/ 

a 

H 

**>zg. 

Log*. 

i 

Wi. 

In  Arc. 

In  Time. 

In  Arc 

In  Time. 

In  Are. 

In  Time. 

Feb.   15 

0.1282 

u 
-8.67 

■ 
-0.578 

O   / 

183  28 

h  m 
12  13.9 

O   / 

304  45 

h  m 
20  19.0 

+0.5756 

+1.2846 

-6?87 

-0.8367 

16 

0.1309 

8.48 

0.565 

184  23 

1217.5 

303  42 

20  14.6 

0.5666 

1.2840 

6.95 

0.8415 

17 

0.1337 

8.34 

0.556 

185  25 

12  21.7 

302  39 

20  10.6 

0.5594 

1.2834 

7.02 

0.8461  , 

18 

0.1364 

8.23 

0.549 

186  35 

12  26.3 

30136 

20  6.4 

0.5547 

1.2828 

7.09 

0.85O5 

19 

0.1392 

8.16 

0.544 

187  35 

12  30.3 

300  33 

20  2.2 

0.5518 

1.2822 

7.16 

0.8547 

<HM»  20 

0.1419 

-8.12 

-0.541 

188  20 

12  33.3 

299  30 

19  58.0 

+0.5505 

+1.2817 

-7.23 

-0.8587 

21 

0.1446 

8.09 

0.539 

188  46 

12  35.1 

298  27 

19  53.8 

0.5497 

1.2811 

7.29 

0.8626  1 

22 

0.1474 

8.07 

0.538 

188  56 

12  35.7 

297  23 

19  49.5 

0.5464 

1.2806 

7.35 

0.8663  ( 

23 

0.1501 

8.02 

0.535 

188  53 

12  35.5 

296  19 

19  45.3 

0.5458 

1.2800 

7.41 

0.8699  1 

24 

0.1529 

7.95 

0.530 

188  42 

12  34.8 

295  15 

1941.0 

0.5415 

1.2795 

7.47 

0.8733 

25 

0.1556 

-7.84 

-0.523 

188  32 

12  34.1 

294  II 

19  36.7 

+0.5352 

+1.2790 

-7.52 

-0.8765 

26 

0.1583 

7.69 

0.513 

188  32 

1234.1 

293  7 

19  32.5 

0.5272 

1.2785 

7.57 

0.8796 

27 

0.1611 

7.52 

0.502 

168  48 

12  35.2 

292  3 

19  28.2 

0.5182 

1.2780 

7.62 

0.8825 

28 

0.1638 

7.36 

0.491 

189  23 

12  37.5 

290  59 

19  23.9 

0.5090 

1.2776 

7.67 

0.8853 

Mar.   1 

0.1666 

7.20 

0.480 

190  16 

1241.1 

289  55 

19  19.7 

0.5006 

1.2772 

7.72 

0.8879  j 

2 

0.1693 

-7.07 

-0.471 

191  25 

12  45.7 

288  51 

19  15.4 

+0.4944 

+1.2768 

-7.76 

-0.6903 

3 

0.1720 

6.98 

0.465 

192  38 

12  50.5 

287  47 

19  II. 1 

0.4904 

1.2764 

7.80 

0.8926 

4 

0.174b 

6.92 

0.461 

193  47 

12  55.1 

286  42 

19  6.8 

0.4889 

1.2760 

7.84 

0.8947  j 

5 

0.1775 

6.90 

0.460 

194  41 

12  58.7 

285  38 

19  2.5 

0.4893 

1.2756 

7.88 

0.8967 

6 

0.1803 

6.89 

0.459 

195  16 

13  1.1 

284  33 

18  58.2 

0.4900 

1.2753 

7.92 

0.898C  t 

(11*0)  7 

0.1830 

-6.89 

-0.459 

195  31 

13  2.1 

283  28 

18  53.9 

+0.4904 

+1.2750 

-7.95 

-0.9003 

8 

0.1857 

6.87 

0.458 

195  27 

13  1.8 

282  23 

18  49.5 

0.4893 

1.2747 

7.98 

0.9019  I 

9 

0.1884 

6.83 

0.455 

195  13 

13  0.9 

281  18 

18  45.2 

0.4859 

1.2744 

8.01 

0.9033  ' 

10 

0.1912 

6.74 

0.449 

194  57 

12  59.8 

280  13 

18  40.9 

0.4800 

1.2742 

8.03 

0.9046  | 

11 

0.1939 

6  62 

0.441 

194  47 

12  59.1 

279  8 

1836.5 

0.4712 

1.2740 

8.05 

0.9058 

12 

0.1966 

-6.46 

-0.431 

194  53 

12  59.5 

278  3 

16  32.2 

+0.4606 

+1.2738 

-8.07 

-0.9069  | 

13 

0.2093 

6.28 

0.419 

195  20 

13  1.3 

276  58 

18  27.9 

0.4491 

1.2737 

8.06 

0.9078  I 

14 

0.2021 

6.09 

0.406 

196  II 

13  4.7 

275  53 

18  23.5 

0.4379 

1.2735 

8.10 

0.9086  J 

15 

0.2048 

5.92 

0.395 

197  21 

13  9.4 

274  48 

18  19.1 

0.4281 

1.2734 

6.11 

0.9092  j 

16 

0.2076 

5.78 

0.385 

198  44, 

13  14.9 

273  43 

18  14.9 

0.4210 

1.2733 

8.12 

0.9097  1 

17 

0.2103 

-5.68 

-0.379 

200  6 

13  20.4 

272  38 

1810.5 

+0.4168 

+1.2732 

-8.13 

-0.9101  i 

18 

0.2130 

5.62 

0.375 

201  15 

13  25.0 

271  33 

18  6.2 

0.4154 

1.2732 

8.13 

0.9103 

19 

0.2158 

5.59 

0.373 

202  4 

13  28.3 

270  28 

16  1.9 

0.4154 

1.2732 

8.13 

0.9104  ' 

20 

0.2185 

5.58 

0.372 

202  28 

13  29.9 

269  23 

17  57.5 

0.4157 

1.2732 

8.13 

0.9104  | 

21 

0.2213 

5.57 

0.371 

202  27 

13  29.8 

268  18 

17  53.2 

0.4149 

1.2732 

8.13 

0.9103  ! 

(ISM»  22 

0.2240 

-5.55 

-0.370 

202  10 

13  28.7 

267  14 

17  48.9 

+0.4122 

+1.2732 

-8.13 

-0.9101  | 

23 

0.2267 

5.50 

0.367 

201  43 

13  26.9 

266  9 

17  44.6 

0.4066 

1.2733 

8.12 

0.909?' 

*   24 

0.2295 

5.41 

0.361 

201  18 

13  25.2 

265  4 

17  40.3 

0.3983 

1.2734 

8.11 

0.9092  1 

25 

0.2322 

5.29 

0.353 

201  7 

13  24.5 

263  59 

17  35.9 

0.3877 

1.2735 

8.10 

0.9086' 

26 

0.2350 

5.14 

0.343 

201  16 

13  25.1 

262  55 

17  31.7 

0.3759 

1.2736 

8.09 

0.9078  ' 

27 

0.2377 

-4.98 

-0.332 

201  52 

13  27.5 

261  51 

17  27.4 

+0.3641 

+1.2738 

-8.07 

-0.9069 

28 

0.2404 

4.82 

0.321 

202  54 

13  31.6 

260  46 

17  23.1 

0.3530 

1.2740 

8.05 

0.9058 

29 

0.2432 

4.69 

0.313 

204  15 

13  37.0 

259  42 

17  18.8 

0.3449 

1.2742 

8.03 

0.9046  ' 

30 

0.2459 

4.58 

0.305 

205  41 

13  42.7 

258  38 

17  14.5 

0.3404 

1.2744 

8.00 

0.9033 

31 

0.2487 

4.52 

0.301 

206  59 

13  47.9 

257  34 

17  10.3 

0.3391 

1.2747 

7.98 

0.9018 

Apr.    1 

0.2514 

-4.49 

-0.299 

207  58 

13  51.9 

256  30 

17  6.0 

+0.3396 

+1.2750 

-7.95 

-0.9002 

2 

0.2541 

-4.48 

-0.299 

208  28 

13  53.9 

255  25 

17  1.7 

+0.3410 

+1.2753 

-7.92 

-0.8965 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Bay. 

(Sid.  Hoar.) 

T 

/ 

a 

H 

Log  g. 

Log  A. 

i 

Log*. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Are. 

In  Time. 

Apr.    1 

y 

0.2514 

-4.49 

B 

-0.299 

207  58 

h  m 
13  51.9 

256°30 

h  m 
17  6.0 

+0.3396 

+1.2750 

-7.95 

-0.9002 

2 

0.2541 

4.48 

0.299 

208  28 

13  53.9 

255  25 

17  1.7 

0.3410 

1.2753 

7.92 

0.8985 

3 

0.2569 

4.48 

0.299 

208  31 

13  54.1 

254  21 

16  57.4 

0.3412 

1.2756 

7.89 

0.8967 

4 

0.2596 

4.47 

0.297 

208  II 

13  52.7 

253  17 

16  53.1 

0.3388 

1.2759 

7.85 

0.8947 

5 

0.2624 

4.43 

0.295 

207  39 

13  50.6 

252  13 

16  48.9 

0.3330 

1.2763 

7.81 

0.8926 

(13.0)  6 

0.2651 

-4.36 

-0.291 

207  5 

13  48.3 

251  9 

16  44.6 

+0.3232 

+1.2767 

-7.77 

-0.8904 

7 

0.2678 

4.24 

0.283 

20641 

13  46.7 

250  6 

16  40.4 

0.3097 

1.2771 

7.73 

0.8881 

8 

0.2706 

4.08 

0.272 

206  40 

13  46.7 

249  3 

16  36.2 

0.2930 

1.2775 

7.68 

0.8856 

9 

0.2733 

3.89 

0.259 

207  14 

13  48.9 

248  0 

16  32.0 

0.2746 

1.2779 

7.63 

0.8829 

10 

0.2761 

3.70 

.  0.247 

208  22 

13  53.5 

246  58 

16  27.9 

0.2569 

1.2784 

7.58 

0.8800 

II 

0.2788 

-3.52 

-0.235 

210  2 

14  0.1 

245  56 

16  23.7 

+0.2411 

+  1.2789 

-7.53 

-0.8769 

IS 

0.2815 

3.35 

0.223 

212  2 

14  8.1 

244  54 

16  19.6 

0.2294 

1.2794 

7.48 

0.8738 

13 

0.2843 

3.22 

0.215 

214  3 

14  16.2 

243  52 

16  15.5 

0.2221 

1.2799 

7.42 

0.8706 

14 

0.2870 

3.14 

0.209 

215  46 

14  23.1 

242  50 

16  11.3 

0.2189 

1.2804 

7.36 

0.8572 

15 

0.2898 

3.08 

0.205 

216  54 

14  27.6 

241  49 

16  7.3 

0.2174 

1.2809 

7.30 

0.8636 

16 

0.2925 

-3.05 

-0.203 

217  25 

14  29.7 

240  48 

16  3.2 

+0.2158 

+1.2814 

-7.24 

-0.8599 

17 

0.2952 

3.03 

0.202 

217  21 

14  29.4 

239  47 

15  59.1 

0.2118 

1.2819 

7.17 

0.8561 

18 

0.2980 

2.99 

0.199 

216  53 

14  27.5 

238  46 

15  55.1 

0.2036 

1.2825 

7.10 

0.8521 

19 

0.3007 

2.93 

0.195 

216  14 

14  24.9 

237  45 

15  51.0 

0.1908 

1.2831 

7.03 

0.8479 

20 

0.3035 

2.83 

0.189 

215  41 

14  22.7 

236  44 

15  46.9 

0.1732 

1.2837 

6.96 

0.8435 

(14.0)  21 

0.3062 

-2.70 

-0.180 

215  33 

14  22.2 

235  43 

15  42.9 

+0.1512 

+1.2843 

-6.89 

-0.8389 

22 

0.3089 

2.53 

0.169 

216  6 

14  24.4 

234  43 

15  38.9 

0.1262 

1.2849 

6.82 

0.8342 

23 

0.3117 

2.35 

0.157 

217  30 

14  30.0 

233  43 

15  34.9 

0.101 1 

1.2855 

6.74 

0.8293 

24 

0.3144 

2.17 

0.145 

219  46 

14  39.1 

232  43 

15  30.9 

0.0787 

1.2861 

6.66 

0.8242 

25 

0.3172 

2.00 

0.133 

222  39 

14  50.6 

231  43 

15  26.9 

0.0621 

1.2867 

6.58 

0.8190 

26 

0.3199 

-1.86 

-0.124 

225  43 

15  2.9 

230  43 

15  22.9 

+0.0527 

+1.2874 

-6.50 

-0.8136 

27 

0.3226 

1.76 

0.118 

228  29 

15  13.9 

229  44 

15  18.9 

0.0496 

1.2880 

6.42 

0.8080 

28 

0.3253 

1.69 

0.113 

230  30 

15  22.0 

228  45 

15  15.0 

0.0501 

1.2886 

6.34 

0.8022 

29 

0.3281 

1.65 

0.1 10 

231  42 

15  26.8 

227  46 

15  II. 1 

0.0503 

1.2893 

6.25 

0.7962 

30 

0.3308 

1.62 

0.108 

232  7 

15  28.4 

226  47 

15  7.1 

0.0468 

1.2899 

6.16 

0.7899 

May    1 

0.3335 

-1.59 

-0.106 

232  5 

15  28.3 

225  48 

15  3.2 

+0.0372 

+1.2905 

-6.07 

-0.7834 

2 

0.3362 

1.53 

0.102 

231  55 

15  27.7 

224  50 

14  59.3 

0.0193 

1.2911 

5.98 

0.7767 

3 

0.3390* 

1.44 

0.096 

232  4 

15  28.3 

223  52 

14  55.5 

9.9927 

1.2918 

5.89 

0.7698 

4 

0.3417 

1.31 

0.087 

233  0 

15  32.0 

222  54 

14  51.6 

9.9581 

1.2924 

5.79 

0.7627 

5 

0.3445 

1.13 

0.075 

235  24 

15  41.6 

22156 

14  47.7 

9.9171 

1.293 1 

5.69 

0.7553 

h   6 

0.3472 

-0.92 

-0.061 

239  37 

15  58.5 

220  58 

14  43.9 

+9.8757 

+1.2937 

-5.59 

-0.7477 

(14.0)  7 

0.3499 

0.70 

0.047 

245  58 

16  23.9 

220  0 

14  40.0 

9.8408 

1.2943 

5.49 

0.7399 

8 

0.3527 

0.47 

0.031 

253  47 

16  55.1 

219  3 

14  36.2 

9.8214 

1.2950 

5.39 

0.7318 

9 

0.3554 

0.27 

0.018 

261  42 

17  26.8 

218  6 

14  32.4 

9.8211 

1.2956 

5.29 

0.7234 

10 

0.3582 

-0.10 

-0.007 

268  17 

17  53.1 

217  9 

14  28.6 

9.8354 

1.2962 

5.19 

0.7147 

II 

0.3609 

+0.04 

+0.003 

273  7 

18  12.5 

216  12 

14  24.8 

+9.8550 

+1.2968 

-5.08 

-0.7056 

12 

0.3636 

0.14 

0.009 

276  19 

18  25.3 

215  16 

14  21.1 

9.8708 

1.2974 

4.97 

0.6962 

13 

0.3664 

0.21 

0.013 

278  37 

18  34.5 

214  20 

14  17.3 

9.8790 

1.2980 

4.86 

0.6865 

14 

0.3691 

0.27 

0.018 

280  39 

18  42.6 

213  24 

14  13.6 

9.8773 

1.2986 

4.75 

0.6765 

15 

0.3719 

0.34 

0.023 

283  15 

18  53.0 

212  28 

14  9.9 

9.8665 

1.2992 

4.64 

0.6662 

16 

0.3746 

+0.43 

+0.029 

287  1 

19  8.1 

211  32 

14  6.1 

+9.8496 

+1.2997 

-4.52 

-0.6555 

17 

0.3773 

+0.55 

+0.037 

292  24 

I9  29.G 

210  36 

14  2.4 

+9.8326 

+  1.3003 

-4.41 

-0.6445 

!88 
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FOJi  WASHINGTON  MEAN  MIDNIGHT. 

SoUr  Pay, 

r     ; 

/ 

a 

H 

**>&g. 

Log  ft. 

i 
1 

t*Ki.      I 

(Sid.  Hoar,) 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

May      17 

y 

0.3773 

+0.55 

8 

+0.037 

O        / 

298  84 

h    m 
19  89.6 

210  36 

h    m 
14    2.4 

+9.8336 

+  1.3003 

n 
-4.41 

-0.6445 

18 

0.3801 

0.70 

0.047 

899  83 

19  57.5 

809  40 

13  58.7 

9.8341 

1.3009 

4.30 

0.6330 

19 

0.3828 

0.89 

0.059 

307    6 

80  83.4 

808  45 

13  55.0 

9.8381 

1.3014 

4.18 

0.6310 

80 

0.3856 

1.11 

0.074 

314  10 

80  56.7 

307  50 

13  51.3 

9.8583 

1.3019 

4.06 

0.6085 

1               81 

0.3883 

1.33 

0.089 

319  87 

81  17.8 

806  55 

13  47.7 

9.8960 

1.3034 

3.94 

0.5956 

(I6h.O)  88 

0.3910 

+  1.53 

+0.108 

388  46 

81  31.1 

806    0 

13  44.0 

+9.9371 

+1.3039 

-3.82 

-0.5838 

23 

0.3938 

1.72 

0.115 

384  85 

81  37.7 

805    5 

13  40.3 

9.9755 

1.3034 

3.70 

0.5683 

24 

0.3965 

1.87 

0.185 

385    0 

81  40.0 

804  10 

13  36.7 

0.0076 

1.3039 

3.58 

0.5536 

85 

0.3993 

1.98 

0.138 

385    3 

81  40.8 

803  16 

13  33.1 

0.0319 

1.3043 

3.46 

0.5384 

86 

0.4020 

2.06 

0.137 

385    4 

81  40.3 

808  88 

13  89.5 

0.0485 

1.3047 

3.33 

0.5226 

87 

0.4047 

+2.12 

+0.141 

325  30 

81  48.0 

801  88 

13  85.9 

+0.0590 

+1.3051 

-3.21 

-0.5063 

88 

0.4075 

2.18 

0.145 

386  36 

81  46.4 

800  34 

13  82.3 

0.0654 

1.3055 

3.09 

0.4889 

89 

0.4102 

2.26 

0.151 

388  34 

81  54.3 

199  40 

13  16.7 

0.0708 

1.3059 

2.96 

0.4706 

30 

0.4130 

2.37 

0.158 

331  81 

28    5.4 

198  46 

13  15.1 

0.0790 

1.3063 

2.83 

0.4513 

31 

0.4157 

8.58 

0.169 

334  34 

88  18.3 

197  53 

13  11.5 

0.0989 

1.3067 

2.70 

0.4311 

Jane       1 

0.4184 

+8.71 

+0.181 

337  46 

8231.1 

196  59 

13    7.9 

+0.1137 

+1.3071 

-2.57 

-0.4100 

8 

0.4212 

8.94 

0.196 

340  88 

2241.9 

196    6 

13    4.4 

0.1403 

1.3075 

2.44 

0.3875 

3 

0.4239 

3.19 

0.813 

348  20 

22  49.3 

195  18 

13    0.8 

0.1706 

.   1.3078 

2.31 

0.3636 

4 

0.4267 

3.45 

0.830 

343  19 

82  53.3 

194  19 

18  57.3 

0.3011 

1.3081 

2.18 

0.3382 

5 

0.4294 

3.69 

0.846 

343  35 

22  54.3 

193  86 

18  53.7 

0.3297 

1  3084 

3.05 

0.3114 

<1*.0)    6 

0.4321 

+3.90 

+0.860 

343  18 

22  53.2 

192  33 

18  50.8 

+0.3538 

+  1.3087 

-1.98 

-0.3836 

7 

0.4349 

4.08 

0.278 

342  47 

2251.1 

191  40 

18  46.7 

0.3739 

1.3090 

1  78 

0.3515 

8 

0.4376 

4.81 

0.881 

342  15 

22  49.0 

190  47 

12  43.1 

0.3893 

1.3093 

1.65 

0.21 7$ 

9 

0.4404 

4.32 

0.888 

341  57 

22  47.8 

189  54 

13  39.6 

0.3007 

1.3094 

1.51 

0.1813 

10 

0.4431 

4  40 

0.893 

348    1 

22  48.1 

189    1 

13  36.1 

0.3091 

1.3096 

1.38 

0.1412 

11 

0.4458 

+4.49 

+0.299 

348  34 

22  50.3 

188    8 

13  32.5 

+0.3168 

+  1.3098 

-1.85 

-0.0970 

18 

0.4485 

4.59 

0.306 

343  38 

28  54.1 

187  15 

12  29.0 

0.3338 

1.3100 

l.ll 

0.0476 

13 

0.4513 

4.73 

0.315 

344  50 

88  59.3 

186  88 

12  25.5 

0.3331 

1.3101 

0.98 

9.9917 

14 

0.4540 

4.90 

0.387 

346  14 

83    4.9 

185  29 

1221.9 

0.3454 

1.3102 

0.84 

9.9373 

15 

0.4567 

5.09 

0.339 

347  88 

83    9.9 

184  37 

12  16.5 

0.3605 

1.3103 

0.71 

9.8514 

16 

0.4594 

+5.32 

+0.355 

348  88 

83  13.5 

183  44 

12  14.9 

+0.3776 

+1.3104 

-0.58 

-9.7592 

17 

0.4622 

5.56 

0.371 

348  49 

83  15.3 

182  52 

12  11.5 

0.3959 

1.3104 

0.44 

9.6412 

18 

0.4649 

5.79 

0.386 

348  48 

23  15.8 

181  59 

12    7.9 

0.4135 

1.3105 

0.31 

9.4770 

19 

0.4677 

6.00 

0.400 

348  86 

83  13.7 

181    7 

12    4.5 

0.4895 

1.3105 

0.17 

9.1988 

80 

0.4704 

6.18 

0.412 

347  48 

83  II. 1 

180  14 

12   0.9 

0.4439 

1.3106 

-0.04 

-8.5647 

(IH.O)  81 

0.4731 

+6.32 

+0.481 

347    7 

83    8.4 

179  22 

1 1  57.5 

+0.4538 

+1.3106 

+0.09 

+8.8649 

88 

0.4759 

6.42 

0.4C8 

346  89 

23    5.9 

178  29 

1 1  53.9 

0.4617 

1.3106 

0.33 

9.3509 

83 

0.4786 

6.50 

0.433 

346    6 

83    4.4 

J  77  37 

1 1  50.5 

0.4677 

1.3105 

0.36 

9.5602 

84 

0.4814 

6.57 

0.438 

346    1 

83    4.1 

176  44 

J 1  46.9 

0.4786 

1.3105 

0.50 

9.6991 

85 

0.4841 

6.65 

0.443 

346  17 

83    5.1 

175  52 

1 1  43.5 

0.4774 

1.3104 

0.64 

9.8037 

86 

0.4868 

+6.76 

+0.451 

346  52 

83    7.5 

174  59 

1 1  39.9 

+0.4831 

+  1.3103 

+0.77 

+9.8876 

87 

0.48% 

6.90 

0.460 

347  36 

83  10.4 

174    7 

1 1  36.5 

0.4908 

1.3103 

0.91 

9.9576 

88 

0.4923 

7.09 

0.473 

348  83 

23  13.5 

173  14 

1 1  32.9 

0.5011 

1.3101 

1.04 

0.0178 

89 

0.4951 

7.31 

0.487 

349    8 

83  16.1 

172  82 

11  29.5 

0.5136 

1.3099 

1.18 

0.0705 

30 

0.4978 

7.56 

0.504 

349  86 

23  17.7 

171  29 

1 1  25.9 

0.5375 

1.3097 

1.31 

0.1174 

July        1 

0.5005 

+7.82 

+0.581 

349  30 

23  18.0 

170  36 
169  44 

11  33.4 

+0.5417 

+  1.3095 

+1.45 

+0.1595 

8    0.5033 

+8.07 

+0.538 

349  17 

23  17.1 

II  18.9 

+0.5557 

+1.3093 

+1.58 

+0.1978 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day! 
(Sid.  Hour.) 

T 

/ 

( 

0 

H 

**sg. 

Log  A. 

{ 
+  1.45 

Logt. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

h  m 
23  18.0 

In  Arc. 

In  Time. 

July   1 

y 

0.5005 

+  7.82 

B 

+0.521 

349  30 

170°  36 

h  m 
II  22.4 

+0.5417 

+1.3095 

+0.1595 

2 

0.5033 

8.07 

0.538 

349  17 

23  17.1 

169  44 

II  18.9 

0.5557 

1.3093 

1.58 

0.1978 

3 

0.5060 

8.30 

0.553 

348  49 

23  15.3 

168  51 

11  15.4 

0.5682 

1.3091 

1.71 

0.2329 

4 

0.5088 

8.49 

0.566 

348  12 

23  12.8 

167  58 

ll  11.9 

0.5789 

1.3089 

1.84 

0.2653 

5 

0.5115 

8.64 

0.576 

347  37 

23  10.5 

167  5 

11  8.3 

0.5873 

1.3086 

1.97 

0.2953 

h   6 

0.5142 

+  8.76 

+0.584 

347  8 

23  8.5 

166  12 

11  4.8 

+0.5940 

+  1.3083 

+2.10 

+0.3233 

<1».0)  7 

0.5170 

8.84 

0.589 

346  48 

23  7.2 

165  19 

II  1.3 

0.5987 

1.3080 

2.23 

0.3494 

8 

0.5197 

8.92 

0.595 

346  44 

23  6.9 

164  26 

10  57.7 

0.6028 

1.3077 

2.36 

0.3739 

9 

0.5225 

9.02 

0.601 

346  55 

23  7.7 

163  33 

10  54.2 

0.6070 

1.3074 

2.49 

0.3971 

10 

0.5252 

9.14 

0.609 

347  17 

23  9.1 

162  39 

10  50.6 

0.6120 

1.3070 

2.62 

0.4189 

II 

0.5279 

+  9.28 

+0.619 

347  45 

23  11.0 

161  45 

10  47.0 

+0.6181 

+  1.3066 

+2.75 

+0.4396 

12 

0.5307 

9.47 

0.631 

348  13 

23  12.9 

160  52 

10  43.5 

0.6258 

1.3062 

2.88 

0.4592 

13 

0.5334 

9.68 

0.645 

348  33 

23  14.2 

159  59 

10  39.9 

0.6349 

1.3058 

3.01 

0.4779 

14 

0.5362 

9.90 

0.660 

348  40 

23  14.7 

159  5 

10  36.3 

0.6448 

1.3054 

3.14 

0.4957 

15 

0.5389 

10.13 

0.675 

348  32 

23  14.1 

158  II 

10  32.7 

0.6547 

1.3050 

3.26 

0.5126 

16 

0.5416 

+  10.33 

+0.G89 

348  12 

23  12.8 

157  17 

10  29. 1 

+0.6639 

+  1.3046 

+3.39 

+0.5287 

17 

0.5444 

10.51 

0.701 

347  41 

23  10.7 

156  23 

10  25.5 

0.6720 

1.3042 

3.51 

0.5442 

18 

0.5471 

10.65 

0.710 

347  6 

23  8.4 

155  29 

10  21.9 

0.6786 

1.3037 

3.63 

0.5591 

19 

0.5499 

10.74 

0.716 

346  31 

23  6.1 

154  34 

10  18.3 

0.6834 

1.3032 

3.75 

0.5734 

20 

0.5526 

10.81 

0.721 

346  3 

23  4.2 

153  39 

10  14.6 

0.6871 

1.3027 

3.87 

0.5871 

n   «' 

0.5553 

+10.86 

+0.724 

345  46 

23  3.1 

152  45 

10  1 1.0 

+0.6897 

+  1.3022 

+3.99 

f  0.6001 

<*0.0)  22 

0.5581 

10.92 

0.728 

345  40 

23  2.7 

151  50 

10  7.3 

0.6922 

1.3017 

4.11 

0.6127 

23 

0.5608 

11.00 

0.733 

345  47 

23  3.1 

150  55 

10  3.7 

0.6950 

1.3012 

4.23 

1  0.6249 

24 

0.5636 

11.11 

0.741 

346  3 

23  4.2 

150  0 

10  0.0 

0.6988 

1.3006 

4.34 

0.6367 

25 

0.5663 

11.9? 

0.751 

346  24 

20  5.6 

149  5 

9  56.3 

0.7042 

1.3000 

4.45 

0.6481 

26 

0.5690 

+11.45 

+0.763 

346  44 

23  6.9 

148  10 

9  52.7 

+0.7109 

+1.2995 

+4.56 

+0.6591 

2T 

0.5718 

11.67 

0.778 

346  57 

23  7.8 

147  15 

9  49.0 

0.7187 

1.2990 

4.67 

0.6697 

28 

0.5745 

11.91 

0.794 

346  59 

23  7.9 

146  20 

9  45.3 

0.7271 

1.2984 

4.78 

0.6799 

29 

0.5773 

12.13 

0.809 

346  50 

23  7.3 

145  24 

9  41.6 

0.7357 

1.2978 

4.89 

0.6897 

30 

0.5800 

12.35 

0.823 

346  30 

23  6.0 

144  28 

9  37.9 

0.7437 

1.2972 

5.00 

0.6990 

31 

0.5827 

+  12.52 

+0.835 

346  3 

23  4.2 

143  32 

9  34.1 

+0.7506 

+  1.2966 

+5.11 

+0.7080 

Aug.   1 

0.5854 

12.66 

0.844 

345  32 

23  2.1 

142  36 

9  30.4 

0.7562 

1.2960 

5.22 

0.7168 

2 

0.5882 

12.75 

0.850 

345  4 

23  0.3 

141  40 

9  26.7 

0.7604 

1.2954 

5.32 

0.7254 

3 

0.5909 

12.82 

0.855 

344  42 

22  58.8 

140  43 

9  22.9 

0.7636 

1.2948 

5.42 

0.7338 

4 

0.5936 

12.87 

0.858 

344  29 

22  57.9 

139  46 

9  19.1 

0.7658 

1.2942 

5.52 

0.7419 

b   5 

0.5963 

+  12.93 

+0.862 

344  28 

22  57.9 

138  49 

9  15.3 

+0.7679 

+  1.2936 

+562 

+0.7496 

(91.0)  6 

0.5991 

13.01 

0.867 

344  36 

22  58.4 

137  52 

9  11.5 

0.7702 

1.2929 

5.72 

0.7571 

7 

0.6018 

13.12 

0.875 

344  50 

22  59.3 

136  55 

9  7.7 

0.7733 

1.2923 

5.82 

0.7643 

8 

0.6046 

13.26 

0.884 

345  6 

23  0.4 

135  57 

9  3.8 

0.7774 

1.2916 

5.91 

0.7713 

9 

0.6073 

13.44 

0.896 

345  20 

23  1.3 

134  59 

8  59.9 

0.7827 

1.2910 

6.00 

0.7781 

10 

0.6100 

+  13.63 

+0.909 

345  26 

23  1.7 

134  1 

8  56.1 

+0.7887 

+1.2904 

+6.09 

+0.7846 

11 

0.6128 

13.83 

0.922 

345  22 

23  1.5 

133  3 

8  52.2 

0.7949 

1.2897 

6.18 

0.7909 

12 

0.6155 

14.01 

0.934 

345  9 

23  0.6 

132  5 

8  48.3 

0.8010 

1.2891 

6.27 

0.7970 

13 

0.6183 

14.17 

0.945 

344  47 

22  59.1 

131  6 

8  44.4 

0.8065 

1.2885 

6.36 

0.8030 

14 

0.6210 

14.28 

0.952 

344  21 

22  57.4 

130  7 

8  40.5 

0.8110 

1.2879 

6.44 

0.8088 

15 

0.6237 

+  14.36 

+0.957 

343  53 

22  55.5 

129  8 

8  36.5 

+0.8143 

+1.2872 

+6.52 

+0.8143 

16 

0.6265 

+  14.40 

+0.960 

343  28 

22  53.9 

128  9 

8  32.6 

+0.8164 

+1.2866 

+6.60 

+0.8196 

19 
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Solar  Day. 

T 

f 

a 

H 

Logg. 

Log*. 

i 

Logt. 

(Sid.  Hour.) 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

y 

;/ 

8 

o       / 

h     in 

O        / 

h    m 

Aug.      16 

0.6265 

+  14.40 

+0.960 

343  28 

22  53.9 

128    9 

8  32.6 

+0.8164 

+  1.2866 

+6.60 

+0.8196 

17 

0.6292 

14.42 

0.961 

343  10 

22  52.7 

127  10 

8  28.7 

0.8178 

1.2860 

6.68 

0.8248 

16 

0.6320 

14.44 

0.963 

343    1 

22  52.1 

126  10 

8  24.7 

0.8188 

1.2854 

6.76 

0.8*98 

19 

0.6347 

14.48 

0.965 

343    2 

22  52.1 

125  11 

8  20.7 

0.8198 

1.2848 

6.84 

0.8346 

20 

0.6374 

14.54 

0.969 

343  11 

22  52.7 

124  II 

8  16.7 

0.8214 

1.2842 

6.91 

0.8392 

(99.0)  21 

0.6402 

+  14.65 

+0.977 

•343  26 

22  53.7 

123  11 

8  12.7 

+0.8239 

+1.2836 

+6.98 

+0.8437 

22 

0.6429 

14.79 

0.986 

343  41 

22  54.7 

122  11 

8   8.7 

0.8276 

1.2831 

7.05 

0.8480 

83 

0.6457 

14.97 

0.998 

343  53 

22  55.5 

121  II 

8    4.7 

0.8323 

1.2825 

7.12 

0.85% 

24 

0.6484 

15.17 

1.01 1 

343  58 

22  55.9 

120  11 

8   0.7 

0.8378 

1.2820 

7.18 

0.8564 

25 

0.6511 

15.36 

1.024 

343  55 

22  55.7 

119  10 

7  56.7 

0.8436 

1.2814 

7.24 

0.8600 

26 

0.6539 

+15.55 

+1.037 

343  44 

22  54.9 

118   9 

7  52.6 

+0.8491 

+1.2809 

+7.30 

+0.8636 

27 

0.6566 

15.71 

1.047 

343  26 

22  53.7 

117   8 

7  48.5 

0.8542 

1.2804 

7.36 

0.8671 

28 

0.6594 

15.82 

1.055 

343    4 

22  52.3 

116    7 

7  44.4 

0.8582 

1.2799 

7.42 

0.8705 

29 

0.6621 

15.89 

1.059 

342  42 

22  50.8 

115    5 

7  40.3 

0.8611 

1.2794 

7.48 

0.8738 

30 

0.6648 

15.94 

1.063 

342  24 

22  49.6 

114    4 

7  36.3 

0.8630 

1.2789 

7.53 

0.8770 

31 

0.6676 

+  15.97 

+1.065 

342  13 

22  48.9 

113   2 

7  32.1 

+0.8642 

+  1.2784 

+7.58 

+0.8800 

Sept.       1 

0.6703 

15.99 

1.066 

342  11 

22  48.7 

112   0 

7  28.0 

0.8649 

1.2780 

7.63 

0.8826  1 

2 

0.6731 

16.03 

1.069 

342  17 

22  49.1 

110  58 

7  23.9 

0.8658 

1.2776 

7.68 

0.8854  1 

3 

0.6758 

16.10 

1.073 

342  29 

22  49.9 

109  56 

7  19.7 

0.8672 

1.2772 

7.72 

0.8878 

4 

0.6785 

16.21 

1.081 

342  45 

22  51.0 

108  54 

7  15.6 

0.8694 

1.2768 

7.76 

0.8901 

(93.0)    5 

0.6813 

+16.35 

+  1.090 

343    0 

22  52.0 

107  52 

7  11.5 

+0.8724 

+  1.2764 

+7.80 

+0.8923 

6 

0.6840 

16.50 

1.100 

343  10 

22  52.7 

106  49 

7    7.3 

0.8762 

1.2760 

7.84 

0.8944 

7 

0.6868 

16.67 

1.111 

343  14 

22  52.9 

105  46 

7    3.1 

0.8805 

1.2757 

7.88 

0.8964 

8 

0.6895 

16.84 

1.123 

343  10 

22  52.7 

104  43 

6  58.9 

0.8848 

1.2754 

7.91 

0.896:?  i 

9 

0.6922 

16  97 

1.132 

342  58 

2251.9 

103  40 

6  54.7 

0.8888 

1.2751 

7.94 

0.9001 

10 

0.6950 

+17.08 

+  1.139 

342  42 

22  50.8 

102  37 

6  50.5 

+0.8921 

+1.2748 

+7.97 

+0.9017 

11 

0.6977 

17.14 

1.143 

342  22 

22  49.5 

101  34 

6  46.3 

0.8945 

1.2746 

8.00 

0.9032  | 

12 

0.7005 

17.17 

J. 145 

342   4 

22  48.3 

100  31 

6  42.1 

0.8959 

1.2743 

8.02 

0.9045! 

13 

0.7032 

17.18 

1.145 

341  50 

22  47.3 

99  27 

6  37.8 

0.8965 

1,2741 

8.04 

0.9056. 

14 

0.7059 

17.18 

1.145 

34144 

22  46.9 

98  24 

6  33.6 

0.8968 

1.2739 

8.06 

0.9066  j 

15 

0.7086 

+17.18 

+1.145 

341  46 

22  47.1 

97  20 

6  29.3 

+0.8968 

+1.2737 

+8.08 

+0.9075  | 

16 

0.7114 

17.21 

1.147 

341  56 

22  47.7 

96  16 

6  25.1 

0.8973 

1.2736 

8.10 

0.9083 

17 

0.7141 

17.28 

1.152 

34212 

22  48.8 

95  12 

6  20.8 

0.8983 

1.2734 

8.11 

0.9090| 

18 

0.7168 

17.39 

1.159 

342  30 

22  50.0 

94    8 

6  16.5 

0.9003 

1.2733 

8.12 

0.9096  < 

19 

0.7195 

17.54 

1.169 

342  47 

2251.1 

93    4 

6  12.3 

0.9035 

1.2733 

8.12 

0.9101  J 

(0.0)  20 

0.7223 

+17.71 

+1.181 

342  59 

22  51.9 

92   0 

6    8.0 

+0.9072 

+1.2733 

+8.12 

+0.9104  j 

21 

0.7250 

17.90 

1.193 

343    4 

22  52.3 

90  66 

6    3.7 

0.9115 

1.2732 

8.13 

0.9106  1 

22 

0.7278 

18.07 

1.205 

343    2 

22  52.1 

89  52 

5  59.5 

0.9158 

1.2732 

8.13 

0.9106  j 

23 

0.7305 

18.22 

1.215 

342  54 

22  51.6 

88  48 

5  55.2 

0.9197 

1.2732 

8.13 

0.9105 

24 

0.7332 

18.34 

1.223 

3424I 

22  50.7 

87  44 

5  50.9 

0.9229 

1.2733 

8.12 

0.9103  ' 

25 

0.7360 

+  18.41 

+1.227 

342  28 

22  49.9 

86  40 

5  46.7 

+0.9253 

+  1.2734 

+8.12 

+0.9100 

26 

0.7387 

18.45 

1.230 

342  17 

22  49.1 

85  36 

5  42.4 

0.9267 

1.2734 

8.11 

0.9095  1 

27 

0.7415 

18.47 

1.231 

342  II 

22  48.7 

84  32 

5  38.1 

0.9274 

1.2735 

8.10 

0.9089 

28 

0.7442 

18.49 

1.233 

342  12 

22  48.8 

83  27 

5  33.8 

0.9278 

1.2736 

8.09 

0.9081 

29 

0.7469 

18.52 

1.235 

342  21 

22  49.4 

82  23 

5  29.5 

0.9280 

1.2738 

8.07 

0.9072  J 

30 

0.7497 

+  18.57 

+1.238 

342  36 

22  50.4 

81  19 

5  25.3 

+0.9287 

+1.2740 

+8.05 

+0.9062  j 

Oct.         1 

0.7524 

+  18.67 

+1.245 

342  55 

2251.7 

80  15 

5  21.0 

+0.9301 

+1.2742 

+8.03 

+0.9051  ' 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

T 

/ 

Q 

H 

L°gg. 

Log  A. 

% 

Logi. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Oct.    1 

y 

0.7524 

+18.67 

B 

+1.245 

o   / 
342  55 

h  m 
22  51.7 

O   I 

80  15 

h  m 
5  21.0 

+0.9301 

+1.2742 

+8.03 

+0.9051 

2 

0.7552 

18.79 

1.253 

34315 

22  53.0 

79  11 

5  16.7 

0.9322 

1.2744 

8.01 

0.9039 

3 

0.7579 

18.93 

1.262 

343  32 

22  54.1 

78  7 

5  12.5 

0.9349 

1.2746 

7.99 

0.9026 

4 

0.7606 

19.10 

1.273 

343  44 

22  54.9 

77  3 

6  8.2 

0.9383 

1.2749 

7.96 

0.9011 

6 

0.7634 

19.97 

1.285 

343  48 

22  55.2 

75  59 

5  3.9 

0.9420 

1.2752 

7.93 

0.8995 

(lb.O)  6 

0.7661 

+19.41 

+1.294 

343  46 

99  55.1 

74  55 

4  59.7 

+0.9454 

+1.2755 

+7.90 

+0.8977 

7 

0.7689 

19.59 

1.301 

343  38 

22  54.6 

73  51 

4  55.4 

0.9483 

1.2758 

7.87 

0.8957 

8 

0.7716 

19.60 

1.307 

343  28 

22  53.9 

72  47 

4  51.1 

0.9503 

1.2762 

7.83 

0.8936 

9 

0.7743 

19.65 

1.310 

343  17 

22  53.1 

7143 

4  46.9 

0.9517 

1.2766 

7.79 

0.8916 

10 

0.7771 

19.66 

1.311 

343  10 

22  52.7 

70  39 

4  42.6 

0.9523 

1.2770 

7.75 

0.8893 

11 

0.7798 

+19.67 

+1.312 

343  9 

92  52.6 

69  35 

4  38.3 

+0.9525 

+1.2774 

+7.71 

-1-0.8868 

13 

0.7826 

19.68 

1.312 

343  15 

22  53.0 

68  32 

4  34.1 

0.9524 

1.2778 

7.66 

0.8841 

13 

0.7853 

19.70 

1.313 

343  29 

22  53.9 

67  29 

4  29.9 

0.9525 

1.2782 

7.61 

0.8812 

14 

0.7880 

19.77 

1.318 

343  47 

22  55.1 

66  25 

4  25.6 

0.9532 

1.2787 

7.56 

0.8782 

15 

0.7908 

19.89 

1.326 

344  9 

22  56.6 

65  22 

4  21.5 

0.9549 

1.2792 

7.51 

0.8751 

16 

0.7935 

+20.03 

+1.335 

344  30 

22  58.0 

64  19 

4  17.3 

+0.9575 

+1.2797 

+7.45 

+0.8719 

17 

0.7963 

90.21 

1.347 

344  48 

22  59.2 

63  16 

4  13.1 

0.9608 

1.2802 

7.39 

0.8685 

18 

0.7990 

20.41 

1.361 

345  1 

23  0.1 

62  13 

4  8.9 

0.9645 

1.2807 

7.33 

0.8650 

19 

0.8017 

20.60 

1.373 

345  6 

23  0.4 

61  10 

4  4.7 

0.9686 

1.2812 

7.97 

0.8613 

90 

0.8045 

20.78 

1.385 

345  5 

23  0.3 

60  7 

4  0.5 

0.9723 

1.2817 

7.20 

0.8574 

<9M»  21 

0.8072 

+20.93 

+1.395 

345  0 

23  0.0 

59  5 

3  56.3 

+0.9755 

+1.2823 

+7.13 

+0.8533 

92 

0.8100 

21.04 

1.403 

344  54 

22  59.6 

58  3 

3  52.2 

0.9780 

1.2829 

7.06 

0.8491 

23 

0.8127 

21.11 

1.407 

344  49 

22  59.3 

57  1 

3  48.1 

0.9796 

1.2835 

6.99 

0.8447 

94 

0.8154 

21.16 

1.411 

344  47 

22  59.1 

55  59 

3  43.9 

0.9807 

1.2841 

6.92 

0.8401 

25 

0.8182 

21.20 

1.413 

344  52 

22  59.5 

54  57 

3  39.8 

0.9814 

K2847 

6.84 

0.8353 

96 

0.8209 

+21.25 

+1.417 

345  3 

23  0.2 

53  55 

3  35.7 

+0.9820 

+1.2853 

46.76 

+0.8303 

97 

0.8237 

21.32 

1.421 

345  20 

23  1.3 

52  53 

3  31.5 

0.9828 

1.2859 

6.68 

0.8251 

28 

0.8264 

21.42 

1.428 

345  41 

23  2.7 

51  52 

3  27.5 

0.9841 

1.2866 

6.60 

0.8198 

99 

0.8291 

21.56 

1.437 

346  3 

23  4.2 

60  50 

3  23.3 

0.9862 

1.2872 

6.52 

0.8142 

30 

0.8319 

21.73 

1.449 

346  24 

23  5.6 

49  49 

3  19.3 

0.9891 

1.2879 

6.43 

0.8084 

31 

0.8346 

+21.93 

+1.462 

346  40 

23  6.7 

48  48 

3  15.2 

+0.9925 

+1.2885 

+6.34 

+0.8024 

Nov.   1 

0.&374 

92.13 

1.475 

346  49 

23  7.3 

47  47 

3  11.1 

0.9960 

1.2892 

6.25 

0.7962 

9 

0.8401 

22.31 

1.487 

346  53 

23  7.5 

46  46 

3  7.1 

0.9996 

1.2899 

6.16 

0.781)1) 

3 

0.8428 

22.47 

1.498 

346  51 

23  7.4 

45  46 

3  3.1 

1.0028 

1.2906 

6.07 

0.7832 

4 

0.8455 

22.60 

1.507 

346  45 

23  7.0 

44  45 

2  59.0 

1.0053 

1.2912 

5.98 

0.7762 

(3.0)  5 

0  8483 

+22.69 

+1.513 

346  39 

23  6.6 

43  45 

2  55.0 

+1.0072 

+1.2919 

+5.88 

+0.7690 

6 

0.8510 

22.74 

1.516 

346  36 

23  6.4 

42  45 

2  51.0 

1.0084 

1.2925 

5.78 

0.7616 

7 

0.8537 

22.78 

1. 519 

346  36 

23  6.4 

41  45 

2  47.0 

1.0091 

1.2932 

5.68 

0.7540 

8 

0.8564 

22.82 

1.521 

346  43 

23  6.9 

40  45 

2  43.0 

1.0096 

1.2938 

5.58 

0.7460 

9 

0.8592 

22.88 

1.525 

346  56 

23  7.7 

39  46 

2  39.1 

1.0103 

1.2945 

5.47 

0.7377 

10 

0.8619 

+22.96 

+1.531 

347  14 

23  8.9 

38  46 

2  35.1 

+1.0115 

+1.2951 

+5.36 

+0.7291 

11 

0.8647 

23.10 

1.540 

347  35 

23  10.3 

37  47 

231.1 

1.0134 

1.2958 

5.25 

0.7202 

12 

0.8674 

23.27 

1.551 

347  56 

23  11.7 

36  47 

2  27.1 

1.0160 

1.2964 

5.14 

0.7111 

13 

0.8701 

23.48 

1.565 

348  14 

23  12.9 

35  48 

2  23.2 

1.0194 

1.2971 

5.03 

0.7015 

14 

0.8729 

23.71 

1.581 

348  28 

23  13.9 

34  49 

2  19.3 

1.0234 

1.2977 

4.92 

0.6915 

15 

0.8756 

+23.95 

+1.597 

348  35 

23  14.3 

33  50 

2  15.3 

+1.0275 

+1.2963 

+4.80 

+0.6812 

16 

0.8784 

+24.18 

+1.612 

348  36 

23  14.4 

32  51 

2  11.4 

+1.0315 

+1.2989 

+4.69 

+0.6706 
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FOE  WASHINGTON  MEAN  MIDNIGHT, 

1 

Solar  I>ny< 
(Sid.  Hour.) 

r 

• 

• 

Wtf. 

IiOfifc. 

i 

WC    ' 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Nov.      16 

y 
0.8784 

+24.18 

8 

+1.612 

348  36 

h     m 
23  14.4 

32°  5 1' 

h    m 
2  11.4 

+  1.0315 

+1.2989 

+4.69 

+0.6706 

17 

0.881! 

24.38 

1.625 

348  33 

23  14.2 

31  53 

2    7.5 

1.0350 

1.2995 

4.57 

0.6596 

18 

0.8838 

24.54 

1.636 

348  28 

23  13.9 

30  54 

2    3.6 

1.0380 

1.3001 

4.45 

0.6481 

(4.0)  20 

0.8866 

24.65 

1.643 

348  23 

23  13.5 

29  56 

159.7 

1.0402 

1.3006 

4.33 

0.6361 

0.8893 

24.75 

1.650 

348  21 

23  13.4 

28  58 

1  55.9 

1.0419 

1.3012 

4.21 

0.6236 

21 

0.8921 

+24.83 

+  1.655 

348  24 

23  13.6 

28   0 

1  52.0 

+1.0432 

+1.3017 

+4.09 ;  +0.6107 

22 

0.8948 

24.92 

1.661 

348  33 

23  14.2 

27   2 

1  48.1 

1.0445 

1.3023 

3.96 

0.5973 

23 

0.8975 

25.01 

1.667 

348  46 

23  15.1 

26    4 

144.3 

1.0459 

1.3028 

3.83 

0.5833 

24 

0.9003 

25.15 

1.677 

349    3 

23  16.2 

25    6 

140.4 

1.0477 

1.3033 

3.70 

0.5686 

25 

0.9030 

25.31 

1.687 

349  22 

23  17.5 

24    8 

1  36.5 

1.0501 

1.3038 

3.57 

0.5532 

26 

0.9058 

+25.52 

+1.701 

349  39 

23  18.6 

23  11 

1  32.7 

+1.0532 

+1.3043 

+3.44 

+0.5371 

27 

0.9085 

25.74 

1.716 

349  53 

23  19.5 

22  14 

128.9 

1.0567 

1.3048 

3.31 

0.5202 

28 

0.9112 

25.98 

1.732 

350    1 

23  20.1 

21  17 

1  25.1 

1.0605 

1.3053 

3.18 

0.5025 

29 

0.9140 

26.21 

1.747 

350    4 

23  20.3 

20  20 

1  21.3 

1.0643 

1.3057 

3.04 

0.4839 

30 

0.9167 

26.41 

1.76! 

350    1 

23  20.1 

19  23 

1  17.5 

1.0677 

1.3061 

2.91 

0.4643 

Deo.        1 

0.9195 

+26.59 

+!.773 

349  55 

23  19.7 

1826 

1  13.7 

+  1.0708 

+  1.3065 

+2.77 

+0.4437 

2 

0.9222 

26.73 

1.782 

349  48 

23  19.2 

1729 

1    9.9 

1.0731 

1.3069 

2.64 

0.4221 

3 

0.9249 

26.82 

1.788 

349  42 

23  18.8 

16  32 

1    6.1 

1.0749 

1.3073 

2.51 

0.3991 

h       4 

<ff.O)    5 

0.9277 

26.91 

1.794 

349  39 

23  18.6 

15  35 

1    2.3 

1.0761 

1.3076 

2.37 

0.3745 

0.9304 

26.98 

1.799 

349  41 

23  18.7 

14  39 

0  58.6 

1.0773 

1.3080 

2.23 

0.3482 

6 

0.9332 

+27.05 

+1.803 

349  49 

23  19.3 

13  43 

0  54.9 

+1.0784 

+1.3083 

+2.09 

+0.3202 

7 

0.9359 

27.16 

1.811 

350    1 

23  20.1 

12  46 

051.1 

1.0798 

1.3086 

1.95 

0.2902 

8 

0.9386 

27.31 

1.821 

350  15 

23  21.0 

1149 

0  47.3 

1.0819 

1.3089 

1.81 

0.2578 

9 

0.9414 

27.50 

1.833 

350  30 

23  22.0 

10  53 

0  43.5 

1.0846 

1.3091 

1.67 

0.2225  ! 

10 

0.9441 

27.73 

1.849 

350  43 

23  22.9 

9  57 

0  39.8 

1.0880 

1.3094 

1.53 

0.1839  . 

11 

0.9469 

+27.99 

+1.866 

350  52 

23  23.5 

9    1 

0  36.1 

+1.0917 

+1.3096 

+  1.39 

+0.1415 

12 

0.9496 

28.26 

1.884 

350  55 

23  23.7 

8    5 

0  32.3 

1.0958 

1.3098 

1.24 

0.0943 

13 

0.9523 

28.51 

1.901 

350  54 

23  23.6 

7    8 

0  28.5 

1.0997 

1.3099 

1.10 

0.0410 

14 

0.9551 

28.74 

1.916 

350  48 

23  23.2 

6  12 

0  24.8 

1.1033 

1.3101 

0.96 

9.9800 

15 

0.9578 

28.94 

1.929 

350  40 

23  22.7 

5  16 

021.1 

1.1065 

1.3102 

0.81 

9.9090 

16 

0.9606 

+29.10 

+1.940 

350  32 

23  22.1 

420 

017.3 

+1.1091 

+1.3103 

+0.67 

+9.8237 

17 

0.9633 

29.22 

1.948 

350  26 

23  21.7 

3  24 

0  13.6 

1.1110 

1.3104 

0.52 

9.7169 

18 

0.9660 

29.33 

1.955 

350  23 

23  21.5 

2  28 

0    9.9 

1.1126 

1.3104 

0.38 

9.5736 

n      l9 
(6.0)  20 

0.9687 

29.43 

1.962 

350  25 

23  21.7 

132 

0    6.1 

1.1141 

1.3105 

0.23      9.3528 

0.9715 

29.54 

1.969 

350  31 

23  22.1 

036 

0    2.5 

1.1156 

1.3105 

+0.09 

+8.9666 

21 

0.9742 

+29.68 

+1.979 

350  41 

23  22.7 

359  40 

23  58.7 

+1.1175 

+1.3106 

-0.05 

-8.7185  | 

22 

0.9769 

29.85 

1.990 

350  52 

23  23.5 

358  44 

23  54.9 

1.1197 

1.3106 

0.19 

9.2655  ' 

23 

0.9796 

30.07 

2.005 

351    3 

23  24.2 

357  48 

23  51.2 

1. 1226 

1.3105 

0.33 

9.5241 

24 

0.9824 

30.31 

2.021 

351  11 

23  24.7 

356  52 

23  47.5 

1.1259 

1.3104 

0.48 1     9.6821 

25 

0.9851 

30.55 

2.037 

351  15 

23  25.0 

355  56 

23  43.7 

1.1293 

1.3103 

0.63 1     9.7970 

26 

0.9879 

+30.80 

+2.053 

351  14 

23  24.9 

355    0 

23  40.0 

+1.1328 

+1.3102 

-0.77 

-9.8873 

27 

0.9906 

31.03 

2.069 

351    8 

23  24.5 

354    3 

23  36.2 

1.1361 

1 .3101 

0.92 

9.9619 

28 

0.9933 

31.22 

2.081 

350  59 

23  23.9 

353    7 

23  32.5 

1.1390 

1.3100 

1.06 

0.0253 

29 

0.996! 

31.39 

2.093 

350  49 

23  23.3 

352  11 

23  28.7 

1.1414 

1.3098 

1.21 

0.0806 

30 

0.9988 

31.50 

2.100 

350  39 

23  22.6 

351  14 

23  24.9 

1.1433 

1.3096 

1.35 

0.1294 

31 

1.0016 

+31.59 

+2.106 

350  31 

23  22.1 

350  18 

23  21.2 

+1.1447 

+1.3094 

-1.49 

-0.1732  ' 

32 

1.0043 

+31.67 

+2.111 

350  27 

23  21.8 

349  21 

23  17.4 

+1.1458 

+1.3092 

-1.63 

-0.2128  1 
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'             MEAN  PLACES  FOE  1890.0.     (January 

0*.0-0*S20,  Washington.) 

j                     Name  of  Star. 
a  Andromedae 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

8 

-f   3.0915 

+ 

Declination. 

Annual 
Variation. 

2.1 

h      m      "s 

0     2  42.116 

28°  28  59.08 

+  19.885 

*    fi  Cassiopeae 

2.4 

0     3  18.596 

3.1744 

+ 

58  32  33.81 

19.852 

1  #  22  Andromedae 

4.9 

0     4  36.279 

3.1024 

+ 

45  27  35.69 

20.035 

1        4  Draconis  (H.)  .      S.  P. 

5.1 

0     7     2.791 

2.8853 

+  101  46  21.02 

20.022 

j       x  Pegasi  (Algenib) 

2.8 

0     7  34.288 

3.0837 

+ 

14  34  19.05 

20.023 

'  *    <r  Andromedae 

4.4 

0  12  34.919 

+ 

3.1231 

+ 

36  10  30.94 

+  19.983 

j  *     t  Ceti 

3.6 

0  13  49.228 

3.0528 

— 

9  26     2.51 

19.957 

|  *    6  Ursae  Minoris   .      S.  P. 

6.2 

0  14  20.390 

0.1610 

+ 

91  41  24.57 

19.940 

#  44  Piscium    . 

5.8 

0  19  45.810 

3.0732 

+ 

1   19  49.63 

19.952 

j       fi  Hydri       . 

2.8 

0  19  57.546 

3.2304 

— 

77  52  25.80 

20.284 

\      12  Ceti 

6.0 

0  24  25.488 

+ 

3.0611 

__ 

4  33  54.47 

+  19.938 

k  Draconis  .                S.  P 

3.8 

0  28  47.225 

2.5916 

+  109  36  19.56 

19.889 

'  *    3r  Andromedae 

4.4 

0  31     0.336 

3.1907 

+ 

33     6  49.15 

19.871 

a  Cassiopese  (var.) 

2.3 

0  34  16.050 

3.3741 

+ 

55  56     2.03 

19.788 

1       fi  Ceti 

2.2 

0  38     4.092 

3.0142 

— 

18  35  26.12 

19.801 

21  Cassiopese       "  . 

5.7 

0  38  23.220 

+ 

3.8585 

+ 

74  23  12.07 

+  19.752 

j  *     u  Cassiopeae 

4.7 

0  38  35.745 

3.3194 

+ 

47  40  55.75 

19.755 

:  *     d  Piscium    . 

4.8 

0  42  58.489 

3.1074 

+ 

6  59  10.47 

19.649 

;l*  Camelop.  (H.).        S.  P. 

5.2 

0  48  19.458 

0.3939 

+ 

95  59  21.24 

19.596 

!  *     y  Cassiopeae 

2.3 

0  50     4.280 

3.5794 

+ 

60     7  14.96 

19.563 

*    fi  AndromedaB 

4.0 

0  50  38.855 

+ 

3.3113 

+ 

37  54     9.49 

+  19.617 

|  *  43  Cephei  (H.)      . 

4.6 

0  53  48.198 

7.2427 

+ 

85  40    0.00 

19.502 

s  Piscium     . 

4.3 

0  57  14.039 

3.1091 

+ 

7  17  51.88 

19.454 

fi  Andromedae 

2.2 

1     3  34.426 

3.3444 

+ 

35    2  13.72 

19.164 

I  *     k  Tucanae    . 

4.9 

1   12     2.410 

2.0551 

69  27  37.15 

19.170 

j  *    f  Piscium    . 

5.1 

1   12     7.462 

+ 

3.0897 

+ 

3    2     5.74 

+  19.033 

j       a  Ursae  Minoris  (Polaris) 

2.2 

1   18  31.136 

23.3310 

+ 

88  43  18.40 

18.887 

•        0'Ceti 

3.6 

1   18  31.489 

2.9971 

— 

8  45     4.15 

18.667 

!      38  Cassiopeae 

5.9 

1  23    2.928 

4.3786 

+ 

69  41  53.28 

18.675 

!  •     *  Octantis    .         .       S.  P. 

5.4 

1  23  15.630 

8.7534 

— 

94  46  42.32 

18.776 

j       vj  Piscium    . 

3.7 

1  25  35  824 

+ 

3.2026 

+ 

14  46  42.79 

+  18.663 

*     o  Andromedae 

4.2 

1  30  20.525 

3.5045 

+ 

40  51   18.57 

18.145 

i  *    *  Piscium    . 

5.5 

1  31   16  005 

3.1705 

+ 

11  34  43.37 

18.526 

t       a  Eridani  (Achernar)  . 

0.4 

1  33  36.695 

2.2323 

— 

57  47  44.81 

18.356 

*     v  Piscium    . 

4.6 

1  35  42.411 

3.1179 

+ 

4  55  50.61 

18.329 

o  Piscium    . 

4.4 

1  39  35.095 

+ 

3.1623 

+ 

8  36  13.28 

+  18.216 

*     C  Ceti 

3.6 

1  46     1.847 

2.9618 

— 

10  52  46.95 

17.823 

fi  Arietis 

2.8 

1  48  33.789 

3.3036 

+ 

20  16  12.10 

17.727 

50  Cassiopeae 

4.1 

1   54     2.842 

5.0122 

+ 

71  53  18.90 

17.644 

*    y  Andromedae 

2.2 

1  57     8.848 

3.6606 

+ 

41  48     5.41 

17.441 

a  Arietis 

2.1 

2     0  58.347 

+ 

3.3711 

+ 

22  56  31.04 

+  17.172 

a  Draconis  .                S.  P. 

3.7 

2     1  24.730 

1.6238 

+  115     5  54.29 

17.299 

*    fi  Trianguli 

3.1 

2     2  59.930 

3.5547 

+ 

34  27  59.85 

17.203 

c1  Ceti 

4.5 

2     7  10.187 

+ 

3.1741 

+ 

8  19  49.26 

17.029 

*    4   Ursae  Minoris    .      S.  P. 

4.9 

2     9   17.022 

0.3219 

+  101  56    7.95 

16.907 

*    y  Trianguli 

4.3 

2  10  46.507 

•    + 

3.551 1 

+ 

33  20  17.20 

+  16.844 

•  67  Ceti 

5.6 

2  11  29.769 

2.9894 

6  55  46.16 

16.732 

•    9  Hydri       . 

4.2 

2  19  47.615 

1.0549 



69     9  35.95 

16.450 

t  Cassiopeae 

4.6 

2  20    0.151 

4.8630 

+ 

66  54  26.20 

16.431 

£*Ceti          ... 

4.5 

2  22  18.638 

+  3.1838 

+ 

7  57  59.74 

+  16.294 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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FIXED   STARS,   1890. 


MEAN  PLACES  FOR  1890.0.     (January  0*0— 0*^390,  Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 

Variation. 

Declination. 

Variation. 

5  Ursa*  Minoris    .      S.  P. 

4.5 

h      m       s 

2  27  45.799 

B 

—  0.1896 

+ 103°  48  54.15 

+  16.012 

•    6  Ceti 

4.1 

2  33  50.669 

+  3.0728 

-     0     8  47.64 

15.096 

*    fi  Hydri 

5.3 

2  34     0.541 

—   1.4339 

-  79  35  20.24 

15.682 

*    d  Persei 

4.2 

2  36  41.268 

-f   4.0700 

+  48  45  45.43 

15.456 

y  Ceti 

3.6 

2  37  36.026 

3.1033 

+     2  46  18.56 

15.338 

*    a  Arietis 

5.5 

2  45  25.160 

+  3.3046 

+    14  37  41.78 

+  15.007 

P  Ursae  Minoris   .      S.  P. 

2.2 

2  51     1.826 

—  0.2304 

+ 105  23  41.95 

14.719 

*  47  Cephei  (H.)      . 

5.7 

2  51  28.829 

+   7.7244 

+  78  58  58.19 

.  14.692 

*     e  Arietis 

4.6 

2  52  55.328 

3.4211 

+  20  53  59.93 

14.604 

a  Ceti 

2.6 

2  56  31.739 

3.1304 

+     3  39  27.85 

14.307 

*    p  Persei  (Algol)  (var.) 

2.3 

3     1     0.694 

+  3.8838 

+  40  31  52.32 

+  14.119 

48  Cephei  (H.)      . 

5.5 

3     6  22.699 

7.4089 

+  77  19  45.98 

13.727 

C  Arietis 

4.8 

3    8  34.714 

3.4394 

+  20  38  10.60 

13.555 

a  Persei 

1.9 

3  16  28.260 

4.2C78 

+  49  28    8.33 

13.091 

•    p  Octantis    .         .      S.  P. 

5.7 

3  18    0.874 

+  12.9858 

-  95  54  12.91 

12.978  j 

*     i   Hydri 

5.7 

3  18  42.669 

—   1.5973 

-  77  47  23.42 

+  13.027 

Y*  Ursas  Minoris    .      S.  P. 

3.2 

3  20  54.411 

—  0.1332 

+ 107  46  28.54 

12.811 

*    /Tauri       . 

4.3 

3  24  47.965 

+  3.3050 

+    12  33  33.22 

12.562 

e  Eridani     . 

3.7 

3  27  44.860 

2.8237 

-     9  49  51.00 

12.392 

3  Persei 

3.1 

3  35     5.651 

4.2502 

+  47  26     6.17 

11.806 

*    y  Camelopardalis  (H.). 

4.6 

3  38  45.121 

+  6.2393 

+  70  59  32.02 

+  11.541 

rj  Tauri 

3.1 

3  40  56.710 

3.5570 

+  23  45  51.67 

11.379 

C  Persei 

3.0 

3  47  13.054 

+   3.7603 

+   31  33  22.29 

10.948  : 

C  Ursae  Minoris   .      S.  P. 

4.6 

3  47  59.941 

—  2.2503 

+  101  52     2.77 

10.923 

*    y  Hydri 

3.3 

3  48  56.755 

—  0.9961 

—  "74  34  33.24 

10.982 

#     e  Persei 

3.0 

3  50  28.291 

+  4.0101 

+   39  41  28  55 

+  10.720 

Y  Eridani    . 

3.0 

3  52  53.870 

2.7986 

-   13  49  18.95 

10.444 

•   A1  Tauri 

4.6 

3  58  11.537 

3.5400 

+  21  46  49.83 

10.081  j 

*    c  Persei 

4.3 

4     0  40.569 

4.3373 

+   47  25    4.75 

9.93d! 

Groombr.  2320  .      S.  P. 

5.5 

4     6     1.183 

0.1400 

+  111  53  59.86 

9.498 

*    ol  Eridani    . 

4.2 

4     6  29.751 

+  2.9268 

-     7     7  30.00 

+    9.615 

Y  Tauri 

3.8 

4  13  32.009 

+  3.4090 

+    15  21  41.08 

8.957 

*    rj  Ursae  Minoris   .      S.  P. 

5.0 

4  20  43.473 

—    1.8158 

+ 103  59  29.03 

8.163. 

e  Tauri 

3.6 

4  22  11.588 

+  3.4975 

+   18  56     8.81 

8.256 

7}  Draconis  .         .       S.  P. 

2.0 

4  22  30.255 

+   0.8064 

+  118  14  12.33 

8.221 

*    d  Men  see 

5.6 

4  25  25.929 

—  4.2223 

-  80  28  17.26 

+    8.047 

#    m  Persei 

6.0 

4  25  40.548 

+   4.2103 

+  42  49  40.82 

8.002 

A  Draconis  .                S.  P. 

5.0 

4  28  12.176 

—  0.1347 

+  110  59  38.67 

7.798! 

a  Tauri  (Aldebaran)    . 

1.0 

4  29  36.514 

+  3.4375 

+    16  17   15.02 

7.514 

#     t  Tauri 

4.5 

4  35  38.557 

3.5954 

+  22  44  42.48 

7.184 

a  Camelopardalis 

4.4 

4  43     6.816 

+  5.9254 

+  66     9  16.65 

+    6.600, 

*     i  Tauri 

5.2 

4  44  56.345 

3.5054 

+    18  39     6.76 

6.405 

t  Aurigae     . 

2.8 

4  49  49.815 

3.9007 

+  32  59  28.24 

6.023  1 

*    C  Aurigae 

3.9 

4  54  47.343 

+   4.1852 

+  40  54  52.07 

5.623 

e  Ursae  Minoris   .      S.  P. 

4.5 

4  57   15.610 

—  6.3298 

+  97  46  57.87 

5.424 

1 1   Orionis     . 

4.7 

4  58  16.979 

+   3.4244 

+   15  15     0.68 

+    5.296 

*    ft  Eridani    . 

2.9 

5     2  26.514 

2.9485 

-     5  13  45.05 

4.925 

a  Aurigae  (Capella) 

0.1 

5     8  33.790 

4.4248 

+  45  53     6.69 

4.028 

ft  Orionis  (Rigel) 

0.3 

5     9  15.078 

2.8813 

-     8  19  45.52 

4.398 

*    t  Orionis     . 

3.8 

5  12  15.907 

+  2.9126 

-     6  57  50.43 

+    4.135 

—   -    -  -   —  —         -  — 

-                  



*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard 
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MEAN  PLACES  FOR  1890.0.     (January  (KO-O^O,  Washington.) 

Name  of  Star. 

Magni- 
tuae. 

Bight  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

/9  Tauri 

1.8 

h      m       8 

5  19  20.296 

s 
4-   3.7893 

+  28°  30  49.48 

+    3.359 

Groombridge  966 

6.4 

5  25     1.555 

8.00  II 

+  74  58    9.71 

3.068 

*    x  Aurig»    . 

5.0 

5  25  34.178 

3.9050 

+  32     6  36.72 

3.022 

3  Orionis  (var.)  . 

2.3 

5  26  23.209 

3.0634 

-     0  22  52.33 

2.926 

•         Groombridge  944 

6.4 

5  26  48  346 

18.6553 

+  85     8  22.54 

2.907 

a  Leporis    . 

2.7 

5  27  52.718 

+  2.6448 

-   17  54     5.62 

+    2.801 

e  Orionis     . 

1.8 

5  30  37.893 

3.0423 

-     1   16  22.00 

2.563 

a  Columbffi 

2.7 

5  35  40.012 

+  2.1728 

-  34    7  59.66 

2.080 

w  Draconis  . 

S. 

P.    4.9 

5  37  35.802 

—  0.3538 

-fill    11  28.70 

1.633 

|  *     *  Orionis    . 

2.3 

5  42  32.340 

+  2.8447 

-     9  42  33.46 

1.530 

|  *     v  Auriga    . 

4.1 

5  43  51.920 

+  4.1541 

+  39     6  55.48 

+    1.447 

t{'1  Draconis  . 

S. 

P.    4.8 

5  43  53.677 

—    1.0790 

+  107  47  50.80 

1.681 

*     <5  Doradus  . 

4.4 

5  44  34.754 

+  0.1048 

-  65  46  36.21 

1.328 

a  Orionis  (var.)  . 

0.9 

5  49  12.985 

3.2470 

+     7  23     9.13 

0.960 

*    ft  Aurigse    . 

2.0 

5  51  27.611 

4.4017 

+  44  56     6.98 

0.737 

*     0  Auriga    . 

2.9 

5  52  13.256 

+  4.0920 

+  37  12  14.65 

+    0.592 

v  Orionis     . 

4.5 

6     1   17.544 

3.4274 

+    14  46  51.14 

—    0.143 

22  Camelopardalis  (H.) 

4.7 

6     6  43.203 

+  6.6173 

+  69  21  25.58 

0.706 

6  Ursa  Minoris   . 

S. 

P.    4.4 

6     7  47.641 

—  19.4660 

+  93  23  18.24 

0.733 

*    7)  Geminorum 

3.5 

6     8  14.299 

+  3.6227 

+  22  32  16.75 

0.737 

fM  Geminorum 

3.2 

6  16  18.374 

+  3.6314 

+  22  34     9.30 

—    1.547 

*    4,x  AurigaB 

5.1 

6  16  25.617 

4.6265 

+  49  20  35.10 

1.447 

a  Argus  (Canopus) 

0.8 

6  21  30.686 

1.3305 

-  52  38     8.67 

1.871 

#     v  Geminorum 

4.2 

6  22  25.890 

+  3.5630 

+  20  16  51.64 

1.982 

*    x  Draconis 

S 

P.    5.3 

6  23    2.336 

—    1.0796 

+  107  18  54.53 

1.637 

y  Geminorum 

2.0 

6  31  21.441 

+  3.4673 

+   16  29  32.91 

—    2.783 

*     c  Geminorum 

3.2 

6  37     9.846 

3.6933 

+  25  14  21.57 

3.251 

*    <{?  Aurigae    . 

5.4 

6  38  48.577 

4.3290 

+  43  41     9.74 

3.232 

I  t    a  Can  is  Major  is  (Siriu 

s)      1.4 

6  40  18.058 

2.6436 

—   16  33  56.72 

4.716 

*    0  Geminorum 

3.7 

6  45  32.371 

3.9605 

+  34     5  35.56 

3.990 

51   Cephei  (H.)      . 

5.3 

6  48  45.293 

+  29.8910 

+  87  13     5.07 

—    4.325 

(•     C  Mensae 

5.6 

6  49   11.560 

—  4.9050 

-  80  41  49.43 

4.190 

50  Draconis 

S. 

P.    5.6 

6  49  55.057 

—   1.9083 

+  104  41  45.90 

4.408 

e  Can  is  Major  is   . 

1.5 

6  54  18.189 

+  2.3577 

-  28  49  22.57 

4.720 

*     C  Geminorum  (var. 

) 

4.0 

6  57  35.122 

3.5624 

+  20  43  51.21 

5.004 

d  Canis  Majoris  . 

1.9 

7     3  55.116 

+  2.4385 

-  26  13     8.09 

—    5.511 

•  63  Auriga?    . 

5.2 

7     4     5.364 

4.1365 

+  39  29  57.63 

5.516 

*  25  Camelopardalis 

5.3 

7     7  54.651 

-|-  12.9563 

+  82  37  16.44 

5.886 

\*    r*  Volantis  (var.) 

3.9 

7     9  40.588 

—  0.4938 

-  70  19  13.87 

6.004 

9  Draconis  . 

S. 

P.    3.1 

7  12  31.739 

+  0.0294 

+  112  31  55.06 

6.326 

9  Geminorum 

3.5 

7  13  33.220 

+   3.5879 

+  22  11     3.02 

—    6.342 

r  Draconis  . 

s. 

P.    4.5 

7  17  40.021 

—   1.1173 

+  106  50  56.14 

6.775 

Piazzi  vii.  67     . 

5.7 

7  19  25.989 

+  6.2981 

+  68  41  21.33 

6.849 

*    P  Canis  Minoris  . 

3.1 

7  21   11.154 

3.2597 

+     8  30  37.08 

6.993 

a2 Geminorum  (Castor 

)        1.9 

7  27  34.932 

3.8384 

+  32     7  45.14 

7.555 

t    a  Canis  Min.  (Procyon 

)       0.5 

7  33  32.622 

+   3.1434 

+     5  30  22.76 

—    8.996 

X  Ursse  Minoris    . 

s. 

P.    6.5 

7  33  35.144 

—  65.0520 

+  91     1  59.44 

7.972 

P  Geminorum  (Pollux 

)        12 

7  38  35.097 

+  3.6791 

+  28  17  28.45 

8.419 

*  36  Lyncis 

5.8 

7  46  42.099 

4.3880 

+  47  50  56.00 

9.023 

y  Geminorum 

5.0 

7  46  45.924 

+  3.6799 

+  27    2  59.79 

-    9.032 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars, 
t  Periodic  corrections  Riven  in  the  Appendix  are  still  to  be  applied  to  the  positions  of  Sirius  and  Procyon. 
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MEAN  PLACES  FOR  1890.0.    (January  O^.O-O^O,  Waahingtc 

in.)             j 

Name  of  Star. 

Magni- 
tude. 

Right  Ascenaion. 

_   h~~  in  ~~  s 

7  47     0.996 

Annual 
Variation. 

Declination. 

Awnnal           1 

Variation. 

*        Croombridge  1374 

5.6 

+ 

8 

7.2848 

+  74°  12  37.77 

—   9.061 

£  Draconis  .                S.  P. 

3.9 

7  48  32.455 

0.1795 

+  110     0  43.99 

9.173 

*    a*1  Cancri 

6.0 

7  54  16.550 

+ 

3.6372 

+  25  41  36.54 

9.581 

3  Ursse  Majoris  (H.)     . 

5.5 

8     1  51.832 

6.046a 

+  68  47  48.57 

10.164  j 

15  Argfts  (p) 

3.1 

8     2  5  J. 569 

2.5545 

-  23  59  15.31 

10.196  | 

l#    ^Cancri      . 

4.8 

8     5  54.198 

+ 

3.4464 

+    17  58  42.14 

—  10.606  ] 

|  •    0  Cancri      . 

3.8 

8  10  32.981 

+ 

3.2585 

+     9  31  26.07 

10.839  ' 

k  Cephei  (pr.)     .      S.  P. 

44 

8  12  34.958 

1.9241 

+  102  37  12.41 

10.993 

*  30  iMonocerotis 

3.9 

8  20     9.822 

+ 

3.0000 

—     3  32  52.72 

11.5081 

*    0  Chameleontis  . 

4.6 

8  23  55.619 

1.7113 

-  77     7  45.50 

11.760  j 

7)  Cancri 

5.4 

8  26  20.894 

+ 

3.4782 

+  20  48  51.47 

—  12.006  ' 

Groombr.  3241  .      S.  P. 

6.5 

8  30  28.661 

0.2203 

+  107  50  27.66 

12.221 

j  •    ff  Hydra     . 

4.5 

8  33     0.587 

+ 

3.1458 

+     3  43  37.60 

12.436 

1  *     y  Cancri 

4.9 

8  36  55.231 

3.4804 

+  21  51  48.69 

12.726 

,        e  Hydra 

3.5 

8  40  57.069 

3.1817 

+     6  49  18.88 

13.007 

*    a2  Cancri  (mean)  . 

5.5 

8  47  31.980 

+ 

3.6734 

+  30  59  43.70 

—  13.409 

t    Ursae  Majoris    . 

3.3 

8  51  40.466 

+ 

4.1331 

+  48  28  22.75 

13.907  , 

12  Year  Cat.  1879    S.  P. 

5.3 

8  52  33.651 

2.5509 

+  99  51  38.16 

13.682 

1       a2  Ursae  Majoris    . 

5.0 

9     0  42.512 

+ 

5.3540 

+  67  34  49.76 

14.^9 

1       k  Cancri 

5.1 

9     1  47.390 

3.2558 

+   11     6  37.88 

14.293 

,#    0  Hydra      . 

4.0 

9     8  38.509 

+ 

3.1261 

+     2  46  40.41 

—  15.019 

•    0  Argils      . 

2.0 

9  11  59.413 

0.6775 

-  69  15  50.8-'l 

14.806 

t  Argfis 

2.6 

9  14     8.575 

1.6011 

—  58  48  48.59 

14.998' 

*    a  Lyncis 

3.3 

9  14  21.149 

3.6690 

+   34  51  25.48 

15.028 

a  Cephei      .          .       S.  P. 

2.6 

9  15  57.256 

1.4365 

+  1J7  52  49.54 

15.173 

1    Draconis  (H.)  . 

4.5 

9  21  21.767 

+ 

8.9948 

+  81  48  41.93 

—  15.457 

;       a  Hydra 

2.1 

9  22  10.925 

2.9491 

-     8  10  55.80 

15.453 

d  Ursae  Majoris    . 

4.8 

9  24  44.723 

5.4000 

+  70  18  47.32 

15.564 

'       0  Ursae  Majoris    . 

3.2 

9  25  29.797 

4.0408 

+  52  10  41.33 

16.221 

!       fi  Cephei  (pr.)     .      S.  P. 

3.4 

9  27  14.305 

0.7939 

+  109  55  19.92 

15.757  . 

t 

*   10  Leon  is  Minoris 

4.7 

9  27  29.072 

+ 

3.6940 

+  36  53     8.02 

—  15.785 

*     o  Leonis 

3.8 

9  35  16.783 

+ 

3.2069 

+    10  23  32.60 

16.224' 

*     C  Chamaeleontis  . 

5.2 

9  37     6.375 

1.5640 

-  80  26  48.98 

16.286 

e  Leonis 

3.2 

9  39  36.432 

+ 

3.4150 

+  24  16  49.30 

16.428 

11   Cephei      .         .       S.  P. 

4.8 

9  40  18.633 

0.9011 

+  109  11  41.95 

16.539 

/i  Leonis 

4.0 

9  46  30.440 

+ 

3.4220 

+  26  31  28.93 

—  16.799 

*  19  Leonis  Minoris 

5.2 

9  50  56.805 

3.6951 

+  41  34  44.86 

16.964 

79  Draconis  .                S.  P. 

6.6 

9  51  29.637 

0.7289 

+  106  49     4.93 

I7.0N 

*    7T  Leonis 

5.0 

9  54  24.029 

3.1743 

+     8  34  17.93 

17.HI 

a  Leonis  (Regulus) 

1.3 

10     2  30.829 

3.2005 

+    12  30  16.36 

17.476 

|      32  Ursae  Majoris    . 

5.7 

10  10    2.446 

+ 

4.4202 

+  65  39  23.71 

—  17.815 

,  *     A  Ursae  Majoris    . 

3.6 

10  10  27.682 

3.6394 

+  43  27  47.16 

17.875 

!        y1  Leonis 

2.5 

10  13  54.470 

3.3148 

+  20  23  51.77 

18.068 

|  *    /i  Hydra 

4.1 

10  20  46.271 

2.9007 

-    16  16  30.99 

16.312 

*    {3  Leonis  Minoris 

4.3 

10  21  31.323 

3.4864 

+  37  16  14.39 

18.316 

*    a  Antliae 

4.5 

10  22     7.078 

+ 

2.7392 

-  30  30  29.81 

—  18.219 

9  Draconis  (H.)  . 

5.0 

10  25  44.265 

5.2613 

+  76  16  45.11 

18.397! 

p  Leonis 

4.0 

10  27     1.184 

3.1641 

+     9  52  20.56 

18.434  , 

2-26  Cophei  (B.)      .       S.  P. 

5.7 

10  30  20.536 

1.0773 

+ 104  20  25.64 

18.529 

*    ,9  Octnntis    .          .       S.  P. 

4.4 

10  34  46.485 

jh 

6.4810 

-  98     2  32.67 

—  18.684 

*  Apparent  right  uaeensione  of  stare  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR 

1890.0.     (January  oa.O— 0*.320,  Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  AHcenwon. 

Annual 
Variation. 

8 

+  3.2707 

Declination. 

Annual 
Variation. 

*  41   Leon  is  Minoris . 

5.1 

h      m       s 

10  Ji7  26.084 

+  23°  45  50.70 

—  18.740 

i?  Argus  (var.)     . 

1-6 

10  40  47X90 

2.3136 

-  59     6  22.70 

18.871 

1  Leonis      ,     '     . 

5.3 

10  43  28.545 

3.I5&5 

+    117  37.42 

18.974 

*  d*  Chamaeleontis  . 

4.7 

10  44  44.889 

0.6372 

-  79  57  37.0<> 

18.982 

t  Cephei      .         .      S.  P. 

3.6 

10  45  45.801 

2.1220 

+  114  22  41.35 

18.878 

*  46  Leonis  Minoris 

3.9 

10  47     9.560 

4-  3.3694 

+  34  48  28.49 

—  19.297 

*        Groombridge  1706 

6  3 

10  51     8.344 

4.0680 

+  78  21  33.47 

19.183 

a  Ursa?  Majoris    . 

2.0 

10  £6  56.140 

+  3.7470 

+  62  20  40.99 

19.365 

*    y  Octantis   . 

6.1 

11     0    4.9o4 

—  0.2159 

-   84     0     7.74 

19.372 

•  p*  Leonis 

6.2 

11      1   17.569 

+  3.0620 

+     2  33     8.46 

19.488 

*   <p  Ursa  Majoris    . 

3.2 

11     3  28.672 

+  3.3931 

+  45     5  41.61 

—  19.505 

d  Leonis 

2.7 

11     8  15.501 

3.1982 

+  21     7  34.41 

19.687 

*    v  Ursae  Majoris    . 

3.7 

11   12  32.354 

3.2575 

+  33  41  40.08 

19.574 

d  Crateris    . 

3.9 

11   13  50.494 

2.9964 

-    14  11     0.60 

19.465 

o  Cephei     .         .      S.  P. 

5.1 

11   14     6.666 

2.4442 

+  1 12  29  24.77 

19.670 

t  Leonis 

5.1 

11  22  16.814 

+  3.0861 

+     3  27  42.97 

—  19.803 

X  Draconis  . 

4.0 

11  24  51.998 

3.6208 

+  69  56  17.14 

19.839 

*    £  Hydras     . 

3.8 

11  27  35.482 

2.9430 

-  31   14  56.95 

19.886 

u  Leonis 

4.4 

11  31    19.002 

3.0713 

-     0  12  59.59 

19.861 

r  Cephei      .         .      S.  P. 

3.5 

11  34  49.965 

2.4158 

+  102  58  54.03 

20.076 

.  •   x  Ursse  Majoris    . 

3.9 

11  40  14.477 

+  3.1902 

+  48  23  21.26 

—  19.962 

J      p  Leonis 

2.2 

11  43  26.931 

3.0640 

+    15  11   12.85 

20.120 

y  U  rsee  Majoris    . 

2.4 

11  48     2.664 

3.1816 

+  54  18  22.46 

20.027 

Groombr.  4163  .      S.  P. 

7.0. 

11  49  29.210 

2.8656 

+  106  12     6.63 

20.023 

*    tz  Virginis    . 

4.6 

11  55  14.152 

3.0751 

+     7  13  39.62 

20.088 

o  Virginis    . 

4.3 

11  59  36.340 

+  3.0576 

+     9  20  38.13 

—  20.015 

*    e  Qorvi 

3.2 

12     4  28.033 

3.0830 

-  22     0  28.56 

20.049 

4  Draconis  (H.)  . 

5.1 

12     7     2.791 

2.8853 

+  78  13  38.98 

20.022 

y  Corvi 

2.7 

12  10    8.967 

3.0796 

-   16  55  52.20 

20.017 

*    2  Canum  Venaticorum 

6.0 

12  10  36.826 

3.0220 

+  41   16  21.45 

20.065 

P  Chamaeleontis  . 

4.5 

12  11  54.277 

+  3.4012 

-  78  42     4.37 

—  20.003 

rj  Virginis   . 

4.0 

12  14  16.700 

3.0686 

-     0     3  19.91 

20.042 

*    6  Ursae  Minoris    . 

6.2 

12  14  20.390 

0.1610 

+  88  18  35.43 

19.940 

a1  Crucis 

0.9 

12  20  29.022 

3.2956 

-  62  29  21.69 

20.014 

*    d2  Corvi 

3.1 

12  24  10.490 

3.1026 

-    15  54  10.01 

20.084 

*  P  Canum  Venaticorum 

4.4 

12  28  31.116 

+  2.8594 

+  41  57  18.69 

—  19.615 

p  Corvi 

2.8 

12  28  36.548 

3.1417 

-  22  47  18.26 

19.963 

k  Draconis  . 

3.8 

12  28  47.225 

2.5916 

+  70  23  40.44 

19.889 

*    Y  Virginis  (mean) 

2.9 

12  36     5.211 

3.0383 

-     0  50  46.39 

19.815 

21  Cassiopeae         .      S.  P. 

5.7 

12  38  23.220 

3.8585 

+  105  36  47.9a 

19.752 

*  31  Comae  Berenices 

5.1 

12  46  20.525 

+  2.9301 

+  28     8  21.28 

—  19.661 

32*  Camelopardalis  (H.) . 

5.2 

12  48  19.458 

0.3939 

+  84     0  38.76 

19.596 

*   y  Cassiopeae         .      S.  P. 

2.3 

12  50     4.280 

3.5794 

+  119  52  45.04 

19.563 

a  Canum  Venaticorum 

3.2 

12  50  52.960 

2.8154 

+  38  54  44.92 

19.512 

•  43  Cephei  (H.)      .      S.  P. 

4.6 

12  53  48.198 

7.2427 

+  94  20    0.00 

19.502 

*    d  Muscae     . 

3.8 

12  54  43.120 

+  4.1350 

-  70  57  18.12 

—  19.475 

*    c  Virginis   . 

3.  J 

12  56  42.103 

2.9880 

+    11  33     1.62 

19.417 

6  Virginis    . 

4.6 

13     4   15.250 

3.1012 

-     4  57     5.91 

19.312 

*  20  Canum  Venaticorum 

4.7 

13  12  36.599 

2.6967 

+   41     9     6.49 

19.035 

a  Urs.Min.(Po/arw)S.P. 

2.2 

13  18  31.136 

+  23.3310 

+  91   16  41.60 

—  18.887 

*  Apparent  right  aacenaiouH  of  stars  markotl  with  an  asterisk  are  given  after  those  of  standard  stars. 


298 


FIXED   STARS,   1890. 


MEAN  PLAGES  FOR 

L  890.0.     (January  1 

[H.0- 0^320,  Washington.) 

Name  of  Star. 

Man*, 
tode. 

Sight  Aaoension. 

Arain.l 

Variation. 

Declination. 

Annual 
Variation. 

a  Virginis  (Spica) 

1.1 

13  19  23*866 

+ 

8 

3.1538 

-   10°  35  13.36 

—  18.900 

38  Cassiope®         .      S.  P. 

5.9 

13  23    2.928 

4.3786 

+  110  18     6.72 

18.675 

•    *  Octantis   . 

5.4 

13  23  15.630 

8.7534 

-  85  13   17.68 

18.776 

C  Virginia   . 

3.6 

13  29     5.275 

3.0532 

-     0     1  59.91 

18.517 

*        B.A.C.4536      . 

5.0 

13  29  53.069 

2.6823 

+  37  44  45.81 

18.538 

*  m  Virginis   . 

5.4 

13  35  50.317 

+ 

3.1433 

-     8     8  51.71 

—  18.289 

Tj  Ursse  Majoris    . 

1.9 

13  43  12.411 

2.3712 

+  49  51  44.45 

18.078 

i)  Bootis 

2.8 

13  49  26.838 

2.85(58 

+   18  56  57.64 

18.170 

50  Cassiopese         .      S.  P. 

4.1 

13  54    2.842 

5.0122 

+  108     6  41.10 

17.644 

*    0  Apodis     . 

Var. 

13  54  37.836 

5.6763 

-  76  15  53.50 

17.590 

P  Centauri  . 

0.7 

13  56     3.652 

+ 

4.1782 

-  59  50  31.31 

—  17.589 

•    n  Hydrse     . 

3.6 

14    0    6.408 

3.4010 

-  26     9     5.39 

17.363 

a  Draconis  . 

3.7 

14     1  24.730 

1.6238 

+  64  54     5.71 

17.399 

•    d  Bootis      .         . 

4.8 

14     5  22.973 

2.7387 

+  25  36  46.50 

17.200 

*    *  Virginis    . 

4.2 

14     7     1.687 

+ 

3.1939 

-     9  45  41.44 

16.928 

*    4  Ursse  Minoris   . 

4.9 

14     9  17.022 

_ _ 

0.3219 

+  78     3  52.05 

—  16.907 

*    3  Octantis   . 

5.0 

14     9  21.345 

+ 

8.9830 

-  83     9  46.05 

16.951 

a  Bootis  (Arcturus) 

0.2 

14  10  38.654 

2.7350 

+   19  45  19.10 

18.883 

*    X  Bootis 

4.3 

14  12  12.109 

2.2827 

+  46  35  36.82 

16.659 

*    X  Virginis    . 

4.7 

14  13     9.467 

3.2380 

-    12  51  52.13 

16.728 

t  Cassiopese         .      S.  P. 

4.6 

14  20     0.151 

+ 

4.8630 

+  113     5  33.80 

—  16.431 

6  Bootis 

4.1 

14  21  27.184 

2.0442 

+  52  21  33.50 

16.761 

p  Bootis      . 

3.6 

14  27     5.424 

+ 

2.5877 

+  30  51   15.98 

15.960 

5  Ursa?  Minoris   . 

4.5 

14  27  45.799 

0.1896 

+  76  11     5.85 

16.012 

a*  Centauri  . 

0.1 

14  32     9.045 

+ 

4.0464 

-  60  23    2.62 

15.375 

•   fi  Hydri       .         .      S.  P. 

5.3 

14  34    0.541 



1. 4339 

- 100  24  39.76 

—  15.682 

*    a  Apodis     . 

4.1 

14  34  13.678 

+ 

7. 1 963 

-  78  34  37.28 

.  15.714 

•  33  Bootis 

5.3 

14  34  44.608 

2.2343 

+  44  52  45.42 

15.710 

c  Bootis 

2.6 

14  40  11.043 

2.62 1 3 

+  27  32  17.44 

15.341 

a*  Libra 

2.9 

14  44  47.562 

+ 

3.3096 

-   15  35     3.54 

15.168 

P  Ursse  Minoris    . 

2.2 

14  51     1.826 



0.2304 

+  74  36  18.05 

—  14.719 

*  47  Cephei  (H.)      .      S.  P. 

5.7 

14  51  28.829 

+ 

7.7244 

+  101     1     1.81 

14.692 

*    y  Scorpii     . 

3.4 

14  57  37.991 

3.5022 

-  24  50  56.69 

14.355 

P  Bootis 

3.7 

14  57  48.177 

2.260 1 

+  40  49  28.60 

14.361 

48  Cephei  (H.)      .      S.  P. 

5.5 

15     6  22.699 

7.4089 

+  102  40  14.02 

13.727 

•    d  Bootis 

3.5 

15  11     4.126 

+ 

2.4209 

+   33  43  32.21 

—  13.583 

P  Libra 

2.9 

15  11     5.254 

3.22 1 8 

—     8  58  36.01 

13.508 

*    p  Octantis   . 

5.7 

15  18     0.874 

1 2.9858 

—  84     5  47.09 

12.978 

fi1  Bootis 

4.5 

15  20  20.118 

+ 

2.2662 

+  37  45  47.75 

12.779 

y*  Ursse  Minoris    . 

3.2 

15  20  54.411 

0.1 332 

+  72  13  31.46 

12.81/ 

*    P  Coronae  Boreal  is 

3.9 

15  23  17.657 

+ 

2.475I 

+  29  29     6.12 

—  12.594 

a  Corona?  Borealis 

2.3 

15  30     1.855 

2.5393 

+  27     5     6.64 

12.305 

•    r  Camclop.  (H.)  .      S.  P. 

4.6 

15  38  45.121 

6.2393 

+  109     0  27.98 

11.541 

a  Serpent  is . 

2.7 

15  38  50.987 

2.95 1 6 

+     6  46  19.22 

11.550 

c  Serpentis . 

3.7 

15  45  19.969 

+ 

2.9872 

+     4  48  33.49 

11.048 

C  Ursse  Minoris    . 

4.6 

15  47  59.941 



2.2503 

+  78     7  57.23 

—  10.923 

c  Coronae  Borealis 

4.1 

15  53     2.075 

+ 

2.4832 

+  27  11  48.23 

10.611 

3  Scorpii     . 

2.6 

15  53  49.763 

3.5388 

-  22  18  29.04 

10.527 

Pl  Scorpii     . 

2.9 

15  59     2.472 

3.4809 

-    19  30  13.92 

10.138 

•    £l  Apodis     . 

4.9 

16     3  55.733 

+ 

H.7763 

-  78  25     0.64 

—    9.728 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR 

1890.0.     (Jamu 

Right  Ascension. 

iry  Oft.O— (K&O,  Washington.) 

Name  of  Star. 

Magni- 
tude. 

Annua] 
Variation. 

Declination. 

Annual 
Variation. 

•   <p  Herculis  . 

4.2 

h      m       a 

16     5  18.033 

s 
-f   1.8813 

+ 

45  13  24.75 

-  9.581 

Groombridge  23*20      . 

5.5 

16     6     1.183 

0.1400 

+ 

68     6     0.14 

9.496 

d  Ophiuchi  . 

2.8 

16     8  34.863 

3.1397 

— 

3  24  38.13 

9.513 

•    <r  Coron®  Boreal  is  [mean) 

5.3 

16  10  33.493 

2.2447 

+ 

34     8  16.15 

9.256 

r  Herculis  . 

3.9 

16  16  26.088 

1.8011 

+ 

46  34  31.51 

8.734 

*    y  Apodis 

4.0 

16  16  36.215 

+  9.0657 

_ 

78  38  55.17 

—  8.744 

*    j]  Ursse  Minoris  . 

5.0 

16  20  43.473 

—   1.8158 

+ 

76     0  30.97 

8.163 

ij  Draconis  . 

2.0 

16  22  30.255 

-f  0.8064 

+ 

61  45  47.67 

8.221 

a  Scorpii  (Antares) 

1.2 

16  22  39.767 

3.6703 

26  11  14.22 

8.300 

P  Herculis  . 

2.8 

16  25  29.476 

+  2.5775 

+ 

21  43  46.99 

8.056 

A  Draconis  . 

5.0 

16  28  12.176 

—  0.1347 

+ 

69     0  21.33 

—  7.798 

C  Ophiuchi  . 

2.8 

16  31     6.103 

+  3.2991 

10  20  37.51 

7.563 

a  Trianguli  Australia  . 

2.2 

16  37     1.376 

6.3042 

— 

68  49  27.66 

7.153 

;j  Herculis  . 

3.7 

16  39    7.464 

2.0538 

+ 

39     7  54.27 

7.021 

a  Camelopardalis       S.  P. 

4.4 

16  43     6.816 

5.9254 

+  113  50  43.35 

6.600 

k  Ophiuchi . 

3.4 

16  52  27.705 

-f.  2.8375 

+ 

9  32  47.55 

—  5.830 

e  UrscB  Minoris    . 

4.5 

16  57  15.610 

—  6.3298 

+ 

82  13     2.13 

5.424 

d  Herculis  . 

5.3 

16  57  32.684 

-f  2.2113 

+ 

33  43  40.47 

5.395 

*    i)  Ophiuchi . 

2.5 

17     4    4.146 

3.4370 

15  35  17.14 

4.736 

a1  Herculis  (var.) 

3.1 

17     9  37.905 

2.7335 

+ 

14  30  58.15 

4.344 

1  *   *  Herculis  . 

3.4 

17  11   12.973 

+  2.0891 

+ 

36  56     0.28 

—  4.228 

*    0  Ophiuchi . 

3.3 

17  15  15.220 

3.6792 

— 

24  53  20.91 

3.941 

b  Ophiuchi  (var.) 

4.4 

17  19  39.141 

3.6591 

— 

24     4  24.29 

3.643 

*    S  Ar» 

3.8 

17  21   10.294 

5.4017 

— 

60  35  28.40 

3.522 

Groombr.966    .      S.  P. 

6.4 

17  25     1.555 

8.0011 

+  105     1  50.29 

3.068 

*       Groombr.944    .      S.  P. 

6.4 

17  26  48.346 

-f  18.6553 

+ 

94  51  37.46 

—  2.907 

P  Draconis  . 

3.0 

17  27  56.871 

1.3534 

+ 

52  22  58.41 

2.796 

a  Ophiuchi . 

2.2 

17  29  49.699 

2.7829 

+ 

12  38  25.94 

2.869 

*    t  Herculis  . 

4.0 

17  36  21.700 

+   1.6966 

+ 

46     3  54.18 

2.066 

<o  Draconis  . 

4.9 

17  37  35.802 

—  0.3538 

+ 

68  48  31.30 

1.633 

fi  Herculis  .         *         • 

3.5 

17  42     9.239 

+  2.3464 

+ 

27  47     6.98 

—  2.320 

01  Draconis  . 

4.8 

17  43  53.677 

—   1.0790 

+ 

72  12     9.20 

1.681 

*   6  Herculis  . 

3.9 

17  52  28.809 

+  2.0551 

+ 

37  15  55.45 

0.639 

Y  Draconis  . 

2.5 

17  54     3.114 

1.3915 

+ 

51  30     6.96 

0.550 

y*  Sagittarii . 

2.9 

17  58  44.487 

3.8515 

— 

30  25  29.09 

—  0.329 

*    o  Herculis  . 

3.9 

18     3  15.106 

-h  2.3394 

+ 

28  44  51.58 

+  0.287 

22  Camelop.  (H.)  .      S.  P. 

4.7 

18     6  43.203 

6.6173 

+  110  38  34.42 

0.706 

p}  Sagittarii .         .         . 

4.1 

18     7  11.098 

+  3.5866 

— 

21     5  12.94 

0.616 

d  Urs«  Minoris    . 

4.4 

18     7  47.641 

—  19.4660 

+ 

86  36  41.76 

0.733 

j)  Serpentis.      .  . 

3.5 

18  15  37.076 

-f  3.1023 

— 

2  55  35.65 

0.691 

*    X  Sagittarii . 

2.9 

18  21   10.919 

+  3.7027 

_ 

25  28  54.78 

+   1.641 

*   X  Draconis  . 

5.3 

18  23     2.336 

—   1.0796 

+ 

72  41     5.47 

1.637 

1  Aquilse 

4.0 

18  29  13.272 

+  3.2645 



8  19  13.84 

2.220 

*    C  Pavonis    . 

4.2 

18  30  10.680 

-  7.0290 



71  31   13.40 

2.502 

a  Lyra  ( Vega  )  . 

0.2 

18  33  12.865 

2.0313 

+ 

38  40  53.36 

3.169 

a  Octantis   . 

5.6 

18  42  23.102 

+  105.9460 

— 

89  16     1.15 

+  3.668 

ft  Lyra  (var.) 

3.6 

18  46     1.137 

2.2142 

+ 

33  14    6.59 

3.982 

c  Sagittarii . 

2.3 

18  48  26.669 

3.7216 

— 

26  25  57.67 

4.130 

51  Cephei  (H.)      .      S.  P. 

5.3 

18  48  45.293 

+  29.8910 

+ 

92  46  54.93 

4.325 

50  Draconis  . 

5.6 

18  49  55.057 

—    1.9083 

+ 

75  18  14.10 

+  4.408 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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FIXED  STARS,    1890. 


MEAN  PLACES  FOR  1890.0.    (January  O^O-O^O,  Washingtt 

ML) 

Annual 
Variation. 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

s 
+  2.2443 

Declination. 

•    y  Lyrse 

3.3 

h      m       8 

18  54  49.746 

+  32°  32  20.46 

+     4.763 

C  Aquilee     . 

3.1 

19    0  21.265 

2.7569 

+    13  42     1.33 

5.116 

*     t  Lyrse 

5.2 

19     3  22.625 

2.1411 

+  35  55  40.96 

5.484 

*  25  Camelopardalis       S.  P. 

5.3 

19     7  54.651 

12.9563 

+  97  22  43.56 

5.*$ 

d  Sagittarii. 

5.0 

19  11   11.926 

3.5122 

-    19     8  52.96 

6.112 

d  Draconis  . 

3.1 

19  12  31.739 

+  0.0294 

+   67  28     4.94 

+     6.326 

•    0  Lyr© 

4.4 

19  12  32.949 

+  2.0789 

4-  37  56  16.72 

6.244 

r  Draconis  . 

4.5 

19  17  40.021 

—   1.1173 

4-   73     9     3.86 

6.775 

Piazzi  vii.  67    .      S.  P. 

5.7 

19  19  25.989 

+  6.2981 

+  111   18  38.67 

6.840 

d  Aquilae     . 

3.5 

19  19  57.128 

3.0252 

4-     2  53  45.30 

6.931 

*   /5  Cygni       . 

3.1 

19  26  17.123 

+  2.4193 

+  27  43  44.18 

+     7.365 

k  Aquilee     . 

5.0 

19  30  58.404 

+  3.2289 

-     7  16  17.26 

7.753 

A  Ursse  Mi  nor  is    . 

6.5 

19  33  35.144 

—  65.0520 

+  88  58     0.56 

7.972 

•    p  Sagittae     . 

4.5 

19  36     6.516 

+  2.6955 

4-    17  13  17.10 

8.137 

y  Aquilae     . 

2.8 

19  41     1.810 

2.8522 

4-    10  20  44.10 

8.547 

*    fl  Cygni 

2.9 

19  41  32.249 

+    1.8761 

+  44  51  44.72 

+    8.6:8 

a  Aquilee  (Altair) 

0.9 

19  45  24.987 

2.9276 

+     8  34  41.41 

9.273 

•        Groombr.  1374  .       S.  P. 

5.6 

19  47     0.996 

7.2848 

+ 105  47  22.23 

9.061 

*    e  Pa  von  is    .         ... 

4.1 

19  47  51.280 

+  7.0187 

-  73  11  56.19 

9.092 

e  Draconis  . 

3.9 

19  48  32.455 

—  0.1795 

+  69  59  16.01 

9.173 

P  Aquilae     . 

3.9 

19  49  54.602 

+  2.9471 

4-6     7  56.46 

4-    8.761 

*    y  Sagittae     . 

3.6 

19  53  51.923 

2.6678 

+   19  11  37.69 

9.596, 

*    c  Sagittarii . 

4.5 

19  55  53.564 

3.6948 

-  28    0  54.21 

9.733 

t  Aquilee     . 

5.7 

19  58  46.030 

2.9330 

+     6  58     4.27 

9.940 

3  UrsiBMajoris(H.)S.P. 

5.5 

20     1  51.832 

6.0483 

4-111   12  11.43 

10.164 

•    6  Aquilae     . 

3.3 

20     5  37.721 

+  3.0974 

-      1     8  50.68 

+  10.459 

•  31  Cygni 

3.9 

20  10  10.085 

1.8893 

4-  46  24  28.33 

10.790 

a*  Capricorni 

3.7 

20  11  57.082 

+  3.3321 

-   12  53     7.11 

10.918 

K  Cephei  (pr.)     . 

4.4 

20  12  34.958 

—    1.9241 

4-  77  22  47.59 

10.993 

a  Pavonis    . 

2.0 

20  16  56.980 

+  4.7837 

-  57     5  11.90 

11.191 

Y  Cygni       .         .         . 

2.3 

20  18  16.937 

4-  2.1537 

4-  39  54  17.10 

4-  11.372 

*  Capricorni 

5.1 

20  21     1.512 

3.4396 

-    18  34  18.74 

11.558 

c  Delphini  . 

4.0 

20  27  57.491 

+  2.8672 

+    10  55  47.44 

12.043 

Groombridge  3241     . 

6.5 

20  30  28.661 

—  0.2203 

+  72     9  32.34 

12.221 

*    a  Delphini  . 

3.9 

20  34  31.726 

+  2.7878 

4-   15  31  27.35 

12.522 

*   p  Pavonis    . 

3.4 

20  35     2.452 

-f  5.4734 

-  66  35  50.70 

4-  12.532 

a  Cygni    •  . 

1.4 

20  37  40939 

2.0444 

4-  44  53  14.59 

12.725 

*   <f>  Capricorni 

4.3 

20  39  34.838 

3.5584 

-  25  39  56.74 

12.691 

•    c  Cygni 

2.6 

20  41  45.638 

2.4277 

+  33  33  30.05 

13.341 

fM  Aquarii    . 

4.8 

20  46  43.255 

+   3.2397 

—     9  23  44.66 

13.291 

19  Year  Catalogue,  1879. 

5.3 

20  52  33.651 

—  2.5509 

4-   80     8  21.84 

4-  13.682 

v  Cygni       .         . 

4.1 

20  53     4.334 

4-  2.2342 

4-  40  44  37.83 

13.726 

<r2  Ursae  Major  is    .      S.  P. 

5.0 

21     0  42.512 

5.3540 

4-112  25   10.24 

14.279 

611  Cygni 

5.4 

21      1  57.963 

2.6832 

4-  38  12  31.13 

17.533 

C  Cygni       . 

3.3 

21     8  15.245 

2.5497 

4-  29  46  33.15 

14.611 

•    t  Cygni 

3.8 

21    10  24.029 

+   2.3935 

4-  37  34  33.75 

4-  15.264 

a  Cephei 

2.6 

21    15  57.256 

1.4365 

4-  62     7  10.46 

15.173 

1  Pegasi 

4.3 

21   16  59  932 

2.7722 

4-    19  20     2.70 

15.242 

•    C  Capricorni 

3.8  j  21  20  23.135 

3.4325 

-  22  53  14.58 

,            15.403, 

1  Draconis  (H.)  .      S.  P. 

4.5  j  21  21  21.767 

+   8.9948 

4-  98  11   18.07 

|      4-  15.457 

Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR 

1890.0.    (January  oa.O-O^O,  Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

d  Ursae  Majoris    .      S.  P. 

4.8 

h      m       a 

21  24  44.723 

+  5.4006 

+  109°  4 1'  12.68 

+  15.564 

fi  Aquarii    . 

2.9 

21  25  46.100 

3.1617 

-     6     3  17.43 

15.664 

p  Cephei  (pr.) 

3.4 

21  27  14.305 

0.7939 

+  70    4  40.08 

15.757 

$  Aquarii    . 

4.8 

21  31  53.792 

3.1979 

-     8  20  50.08 

15.974 

•  74  Cygni 

5.0 

21  32  32.411 

3.4015 

+  39  55     9.64 

16.053 

•    X1  Octantis   . 

5.4 

21  33  58.269 

+  9.7817 

-  83  13  26.14 

+  16.039 

*    C  Chamceleontis  .      S.  P. 

5.2 

21  37    6.375 

—  1.5640 

-  99  33  11.02 

16.286 

e  Pegasi 

2.4 

21  38  47.025 

+  2.9467 

+     9  22  15.27 

16.359 

11  Cephei 

4.8 

21  40  18.633 

0.9011 

+  70  48  18.05 

16.539 

*  r2  Cygni 

4-5 

21  42  43.780 

2.2133 

+  48  48    2.75 

16.545 

PL  Capricorni 

5.2 

21  47  17,928 

+  3.2760 

-   14     4     9.58 

+  16.782 

|  *  16  Pegasi 

5.3 

21  48     3.421 

2.7278 

+  25  24  27.92 

16.821 

79  Draconis  . 

6.6 

21  51  29.637 

0.7289 

+  73  10  55.07 

17.014 

a  Aquarii     . 

3.0 

22     0    8.048 

3.0827 

-     0  51   14.55 

17.358 

I       a  Gruis 

1.9 

22     1   17.891 

3.8058 

-  47  29  35.71 

17.250 

*    r  Pegasi 

4.3 

22     5     6.135 

+  2.6601 

+  32  38  19.35 

+  17.582 

|     32  Ursae  Majoris    .      S.  P. 

5.7 

22  10    2.446 

4.4202 

+  114  20  36.29 

17.815 

*    u  Octantis  . 

6.2 

22  10  24.934 

13.1584 

-  86  31  32.15 

17.891 

i       0  Aquarii    . 

4.4 

22  11     1.751 

3.1691 

-     8  19  50.97 

17.804 

J  *    y  Aquarii    . 

4.0 

22  15  58.461 

3.1008 

-     1  56  29.34 

18.041 

1      tz  Aquarii    . 

4.6 

22  19  39.578 

+  3.0647 

+     0  49     9.78 

+  18.157 

*    a  Aquarii    . 

4.9 

22  24  49.453 

3.1757 

-  11  14  26.30 

18.320 

|       9  Draconis  .                S.  P. 

5.0 

22  25  44.265 

5.2613 

+  103  43  14.89 

18.397 

1  *    a  Lacertae   . 

3.9 

22  26  45.573 

2.4623 

+  49  43     1.19 

18.417 

r)  Aquarii     . 

4.2 

22  29  42.232 

3.0836 

-     0  41     3.50 

18.459 

J   226  Cephei  (B.) 

5.7 

22  30  20.536 

+  1.0773 

+  75  39  34.36 

+  18.529 

1  *  10  Lacertae   . 

5.0 

22  34  19.535 

2.6866 

+  38  28  40.25 

18.671 

*   fi  Octantis   . 

4.4 

22  34  46.485 

6.4810 

—  81  57  27.33 

16.684, 

1       C  Pegasi 

3.5 

22  35  58.567 

2.9909 

+   10  15  26.22 

18.707 

*    k  Pegasi 

4.1 

22  41   13.958 

2.8852 

+  22  59  12.82 

18.869 

c  Cephei 

3.6 

22  45  45.801 

+  2.1220 

+  65  37  18.65 

+  18.878 

X  Aquarii     . 

3.8 

22  46  52.571 

3.1328 

-     8     9  53.10 

19.076 

*        Groombr.  1706         S.  P. 

6.3 

22  51     8.344 

4.9680 

+  101  38  26.53 

19.183 

a  Pis.  Aus.  (Fomalhaut) 

1.3 

22  51  34.282 

3.3247 

-  30  12  18.32 

18.995  | 

1  *    o  Andromedae 

3.8 

22  56  51.596 

2.7500 

+  41  44     5.00 

19.288  | 

a  Ursae  Majoris    .      S.  P. 

2.0 

22  56  56.140 

+  3.7470 

+  117  39  19.01 

+  19.364 

j       a  Pegasi  (Markab) 

2.5 

22  59  16.895 

2.9850 

+    14  36  48.43 

19.303 

*   v7  Aquarii 

4.3 

23     8  37.559 

3.1088 

-     6  38  30.6*4 

19.359 

o  Cephei 

5.1 

23  14     6.666 

2.4442 

+  67  30  35.23 

19.670  ' 

#    t  Pegasi 

4.6 

23  15  11.544 

2.9636 

+  23     8  17.37 

19.657  ' 

0  Piscium    . 

4.3 

23  22  23.282 

+  3.0411 

+     5  46  28.86 

+  19.728  j 

!       X  Draconis.         .      S.  P. 

4.0 

23  24  51.998 

3.6208 

+  110     3  42.86 

19.839  ; 

#    X  Andromedae 

3.8 

23  32  10.866 

2.9223 

+  45  51  42.99 

19.472 

I       i  Piscium    . 

4.3 

23  34  17.555 

3.0841 

+     5     1  48.39 

19.484  1 

Y  Cephei 

3.5 

23  34  49.965 

2.4158 

+  77     1     5.97 

20.076  , 

*    i1  Aquarii    . 

5.0 

23  38  29.800 

+  3.1169 

-   18  53  14.45 

+  19.960 

,  *    d  Sculptor  is 

4.3 

23  43  11.778 

3.1324 

-  28  44  17.92 

19.857  | 

*   Yl  Octantis   . 

5.3 

23  45  37.365 

3.6880 

-  82  37  48.59 

19.993 

i          Groombridge  4163 

7.0 

23  49  29.210 

2.8656 

+  73  47  53.37 

20.023 

tu  Piscium    . 

4.0 

23  53  39.771 

3.0784 

+     6   15  15.43 

19  931 

1  *  33  Piscium    . 

4/7 

23  59  42.312 

+  3.0709 

-     6   19  22.33 

+  20.143 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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JANUARY,   1890. 


OIBOUMPOLAB  STABS 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursa  Minoris. 
(Polaris.) 

51  Ceph 

Bi  (Hev.) 

6  Urs»  Minoris. 

X  Uibbb  Miliaria. 

Mean 
Solar 
Date. 

Mean 

Mean 

Mean 
Solar 

Right 
Aaoen- 
■ion. 

Declina- 
tion 
North. 

Date. 

ill 

Declina- 
tion 
North. 

Date. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Bight 
Ascen- 
sion. 

Deabns- 

tion 

North. 

Jan. 

h     m 

1  18 

+  88°  43 

Jan. 

h     m 

6  49 

+87°  13 

Jan. 

h     m 

18    7 

+86  36 

Jan. 

h    m 

19  32 

+88°  57': 

0.3 

B 

36.18 

// 
31.9 

0.5 

8 

3.04 

it 
4.8 

1.0 

8 

31.41 

39.3 

1.0 

• 
44.46 

»  i 

63.2 

1.3 

35.32 

32.0 

1.5 

3.14 

5.1 

2.0 

31.41 

39.0 

2.0 

43.99 

69J> 

2.3 

34.48 

32.1 

2.5 

3.25 

5.4 

3.0 

31.40 

38.7 

3.0 

43.50 

62.7 

3.3 

33.60 

32.2 

3.5 

3.38 

5.7 

4.0 

31.38 

38.3 

4.0 

43.00 

62.4 

4.3 

32.70 

32.3 

4.5 

3.52 

6.0 

5.0 

31.38 

38.0 

5.0 

42.50 

62.1 

5.3 

31.75 

32.4 

5.5 

3.64 

6.3 

6.0 

31.39 

37.6 

6.0 

42.00 

61.7 

6.3 

30.73 

32.5 

6.5 

3.74 

6.7 

7.0 

31.41 

37.2 

7.0 

41.55 

61.4 

7.3 

29.67 

32.6 

7.5 

3.82 

7.0 

8.0 

31.45 

36.8 

8.0 

41.17 

61.0 

8.2 

28.57 

32.7 

8.5 

3.86 

7.4 

9.0 

31.52 

36.5 

9.0 

40.87 

60.6 

9.2 

27.47 

32.8 

9.5 

3.88 

7.8 

9.9 

31.61 

36.1 

VO.O 

40.63 

60.3 

10.2 

26.37 

32.8 

10.5 

3.8C 

8.1 

10.9 

31.72 

35.7 

11.0 

40.47 

59.9 

11.2 

25.32 

32.8 

11.5 

3.83 

8.5 

11.9 

31.83 

35.4 

12.0 

40.36 

69.6 

12.2 

24.33 

32.8 

12.5 

3.78 

8.8 

12.9 

31.94 

35.1 

13.0 

40.27 

59.2 

13.2 

23.39 

32.8 

13.5 

3.73 

9.1 

13.9 

32.05 

34.8 

14.0 

40.20 

58.9 

14.2 

2-2.49 

32.8 

14.5 

3.70 

9.4 

14.9 

32.14 

34  5 

15.0 

40.09 

58.6 

15.2 

21.62 

32.9 

15.5 

3.69 

9.7 

15.9 

32.22 

34.2 

16.0 

39.93 

58.3 

16.2 

20.75 

32.9 

16.5 

3.69 

100 

16.9 

32.30 

33.9 

17.0 

39.72 

58.0  ! 

17.2 

19.87 

32.9 

17.5 

3.71 

10.3 

17.9 

32.38 

33.6 

18.0 

39.51 

57.7 

18.2 

18.94 

33.0 

18.5 

3.73 

10.6 

18.9 

32.46 

33.2 

19.0 

39.28 

57.4 

19.2 

17.94 

33.0 

19.5 

3.74 

10.9 

19.9 

32.55 

32.9 

20.0 

39.08 

57.1 

20.2 

16.91 

33.0 

20.4 

3.73 

11.3 

20.9 

32.67 

32.5 

21.0 

38.94 

56.7 

21.2 

15.83 

33.0 

21.4 

3.69 

11.6 

21.9 

32.81 

32.2 

22.0 

38.88 

56.3 

22.2 

14.73 

33.0 

22.4 

3.62 

12.0 

22.9 

32.98 

31.8 

23.0 

38.90 

55.9 

23.2 

13.62 

33.0 

23.4 

3.51 

12.3 

23.9 

33.15 

31.6 

24.0 

39.00 

55.6 

24.2 

J  2.55 

32.9 

24.4 

3.38 

12.7 

24.9 

33.35 

31.2 

25.0 

39.17 

55.2 

25.2 

11.52 

32.9 

25.4 

3.21 

13.0 

25.9 

33.55 

30.9 

26.0 

39.40 

54.9 

26.2 

10.55 

32.8 

26.4 

3.04 

13.3 

26.9 

33.75 

30.6 

27.0 

39.66 

54.6 

27.2 

9.63 

32.7 

27.4 

2.89 

13.6 

27.9 

33.95 

30.3 

28.0 

39.90 

54.3 

28.2 

8.76 

32.6 

28.4 

2.73 

13.9 

28.9 

34.14 

30.1 

29.0 

40.12 

54.0  ; 

29.2 

7.91 

32.5 

29.4 

2.59 

14.1 

29.9 

34.32 

29.8 

30.0 

40.31 

53.7  ! 

30.2 

7.06 

32.5 

30.4 

2.47 

14.4 

30.9 

34.51 

29.5 

31.0 

40.47 

53.4 

31.2 

6.19 

32.4 

31.4 

2.35 

14.7 

31.9 

34.68 

29.3 

32.0 

40.61 

53.1 

32.2 

5.27 

32.3 

32.4 

2.23 

15.0 

32.9 

34.87 

29.0  J 

tfEBKUAKY,    1890. 
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CIRCUMPOLAR  STARS 

. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursffi  Minoris. 
(Polaris.} 

51  Ceph 

ei  (Hev.) 

' 

6  Urae  Minoris. 

A  UreaB  Minoris. 

Mean 

Solar 
Date. 

Mean 
Solar 
Date. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Feb. 

h     m 

1  17 

+  88  43' 

Feb. 

h     m 

6  48 

+  87°  13 

Feb. 

h     m 

18    7 

+  86  36' 

Feb. 

h    m 

19  32 

+88  57 

1.2 

s 
65.27 

32.3 

1.4 

8 

62.23 

// 
15.0 

1.9 

8 

34.87 

29.0 

1.0 

40.61 

53.1 

2.2 

64.32 

32.3 

2.4 

62.12 

15.3 

2.9 

35.06 

28.7 

2.0 

40.77 

52.8 

3.2 

63.32 

32.2 

3.4 

61.96 

15.6 

3.9 

35.28 

28.4 

2.9 

40.94 

52.4 

4.2 

62.28 

32.1 

4.4 

61.77 

15.9 

4.9 

35.53 

28.1 

3.9 

41.20 

52.1 

5.2 

61.23 

32.0 

5.4 

61.55 

16.3 

5.9 

35.79 

27.8 

4.9 

41.53 

51.7 

6.2 

60.21 

31.9 

6.4 

61.31 

16.6 

6.9 

36.07 

27.5 

5.9 

41.93 

51.3 

7.2 

59.22 

31.7 

7.4 

.  61.05 

16.9 

7.9 

36.35 

27.2 

6.9 

42.40 

51.0 

8.2 

58.29 

31.5 

8.4 

60.76 

17.2 

8.9 

36.65 

27.0 

7.9 

42.93 

50.7 

9.2 

57.45 

31.4 

9.4 

60.49 

17.4 

9.9 

36.93 

26.8 

8.9 

43.48 

50.4 

10.2 

56.63 

31.2 

10.4 

60.22 

17.7 

10.9 

37.20 

26.6 

9.9 

44.05 

50.1 

11.2 

55.87 

31.0 

11.4 

59.96 

17.9 

11.9 

37.46 

26.4 

10.9 

44.60 

49.8 

12.2 

55.13 

30.9 

12.4 

59.72 

18.1 

12.9 

37.70 

26.2 

11.9 

45.10 

49.5 

13.1 

54.40 

30.7 

13.4 

59.50 

18.3 

13.9 

37.94 

26.0 

12.9 

45.57 

49.3 

14.1 

53.66 

30.6 

14.4 

59.29 

18.6 

14.9 

38.19 

25.8 

13.9 

46.01 

49.0 

15.1 

52.85 

30.5 

15.4 

59.08 

18.8 

15.9 

38.42 

25.5 

14.9 

46.41 

48.7 

16.1 

52.02 

30.3 

16.4 

58.87 

19.1 

16.8 

38.68 

25.3 

15.9 

46.82 

48.4 

17.1 

51.13 

30.2 

17.4 

58.63 

19.4 

17.8 

38.97 

25.0 

16.9 

47.27 

48.1 

18.1 

50.23 

30.0 

18.4 

58.35 

19.7 

18.8 

39.27 

24.8 

17.9 

47.80 

47.8 

19.1 

49.32 

29.9 

19.4 

58.04 

19.9 

19.8 

39.60 

24.6 

18.9 

48.40 

47.5 

20.1 

48.44 

29.7 

20.4 

57.71 

20.2 

20.8 

39.93 

24.4 

19.9 

49.09 

47.2 

21.1 

47.61 

29.4 

21.4 

57.34 

20.4 

21.8 

40.27 

24.2 

20.9 

49.84 

46.9 

22.1 

46.85 

29.2 

22.4 

56.98 

20.6 

22.8 

40.61 

24.0 

21.9 

50.66 

46.6 

23.1 

46.15 

28.9 

23.4 

56.60 

20.8 

23.8 

40.94 

23.9 

22.9 

51.50 

46.4 

24.1 

45.51 

28.7 

24.4 

56.24 

21.0 

24.8 

41.27 

23.8 

23.9 

52.33 

46.1 

25.1 

44.91 

28.5 

25.3 

55.91 

21.2 

25.8 

41.58 

23.6 

24.9 

53.15 

45.9 

26.1 

44.33 

28.2 

26.3 

55.58 

21.3 

26.8 

41.87 

23.5 

25.9 

53.92 

45.7 

87.1 

43.75 

28.0 

27.3 

55.26 

21.5 

27.8 

42.18 

23.4 

26.9 

54.66 

45.5 

28.1 

43.13 

27.8 

28.3 

54.96 

21.7 

28.8 

42.48 

23.2 

27.9 

55.37 

45.3 

29.1 

42.49 

27.6 

29.3 

54.66 

21.9 

29.8 

42.80 

23.1 

28.9 
29,9 

56.07 

56.80 

45.1 
44.8 
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OIKCtTMPQLAli  STAKJS 

"1 

APPARENT  PLACES  FOK  THE  UPPEK  TKANtilT  AT  WASHINGTON. 

a  urea)  Minora. 
(Polaris.) 

51  Cephei  (Hev.) 

6  Ursa)  Minoris. 

X  Ura»  Minoris. 

Mean 
Solar 
Date. 

Mean 
&>lar 
Date. 

Mean 
Solar 
Date. 

Mar. 

Right 
A  sceu- 
siou. 

Mean 
Solar 
Date. 

Mar. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Ii     ni 

6  48 

Declina- 
tion 
North. 

+  87°  13 

Declina- 
tion 
North. 

0 

+  86  36 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mar. 

h     in 

1  17 

+  88  43 

Mar. 

h     m 

18    7 

h     ni 

19  32 

+  88  57 

I.I 

8 

42.49 

27.6 

1.3 

H 

54.(56 

21.9 

1.8 

s 

42.80 

23.1 

1.9 

8 

56.80 

44.8 

2.1 

41.81 

27.4 

2.3 

54.32 

22.1 

2.8 

43.12 

22.9 

2.9 

57.58 

44.6   I 

3.1 

41.10 

27.2 

3.3 

53.98 

22.3 

3.8 

43.48 

22.7 

3.9 

58.39 

44.3 

4.1 

40/36 

26.9 

4.3 

53.61 

22.5 

4.8 

43.84 

22,6 

4.9 

59.30 

44.0 

5.1 

39.65 

26.7 

5.3 

53.21 

22.7 

5.8 

44.22 

22.4 

5.9 

60.27 

43.8 

6.1 

38.99 

26.4 

6.3 

52.79 

22.9 

6.8 

44.60 

22.3 

6.9 

61.28 

43.6 

7.1 

38.37 

26.1 

7.3 

52.35 

23.0 

7.8 

44.99 

22.2 

7.9 

62.34 

43.4 

8.1 

37.83 

25.8 

8.3 

51.91 

23.2 

8.8 

45.36 

22.2 

8.9 

63.41 

43.2 

1 

!     9.1 

37.35 

25.5 

9.3 

51.48 

23.3 

9.8 

45.74 

22.1 

9.9 

64.45 

43.0 

10.1 

36.94 

25.3 

10.3 

51.07 

23.4 

10.8 

46.10 

22.1 

10.8 

65.45 

42.9 

ii.  i 

36.57 

25.0 

11.3 

50.67 

23.5 

11.8 

46.43 

22.0 

11.8 

66.41 

42.7  | 

.•2.1 

36.22 

24.7 

123 

50.32 

23.6 

12.8 

46.76 

22.0 

12.8 

67.31 

42.6 

13.1 

35.86 

24.4 

13.3 

49.97 

23.7 

13.8 

47.07 

21.9 

13.8 

68.17 

42.4   1 

14.1 

35.47 

24.2 

14.3 

49.63 

23.8 

14.8 

47.38 

21.9 

14.8 

69.01 

42.3 

1    15.1 

35.04 

23.9 

15.3 

49.28 

23.9 

15.8 

47.70 

21.8 

15.8 

69.89 

42.1    1 

16.1 

34.58 

23.7 

16.3 

48.93 

24.0 

16.7 

48.04 

21.7 

16.8 

70.79 

41.9 

17.1 

34.08 

23.4 

17.3 

48.54 

24.1 

17.7 

48.40 

21.6 

17.8 

71.78 

41.8 

18.1 

33.59 

23.1 

18.3 

48.14 

24.3 

18.7 

48.78 

21.6 

18.8 

72.82 

41.6 

19.1 

33.12 

22.8 

19.3 

47.69 

24.4 

19.7 

49.16 

21.5 

19.8 

73.94 

41.4  i 

20.1 

32.69 

22.5 

20.3 

47.23 

24.5 

20.7 

49.56 

21.5 

20.8 

75.11 

41.3  | 

21.1 

32.34 

22.2 

21.3 

46.75 

24.5 

21.7 

49.94 

21.5 

21.8 

76.31 

41.1 

22.1 

32.04 

21.9 

22.3 

46.28 

24.6 

22.7 

50.34 

21.6 

22.8 

77.51 

41.0 

23.1 

31.82 

21.5 

23.3 

4S.83 

24.6 

23.7 

50.70 

21.6 

23.8 

78.69 

40.9 

24.0 

31.64 

21.2 

24.3 

45.40 

24.6 

24.7 

51.05 

21.6 

24.8 

79.81 

40.9 

25.0 

31.51 

20.9 

25.3 

44.98 

24.6 

25.7 

51.39 

21.7 

25.8 

80.88 

I 
40.8 

26.0 

31.38 

20.6 

26.3 

44.58 

24.6 

26.y 

51.73 

21.7 

26.8 

81.91 

40.8 

27.0 

31.24 

20.3 

27.3 

44.20 

24.7 

27.7 

52.04 

21.7 

27.8 

82.91 

40.7 

28.0 

31.07 

20.1 

28.3 

43.84 

24.7 

28.7 

52.38 

21.8 

28.8 

83.91 

40.6 

29.0 

30.87 

19.8 

29.3 

43.45 

24.7 

29.7 

52.72 

21.8 

29.8 

84.93 

40.5 

30.0 

30.65 

19.5 

30.3 

43.05 

24.8 

30.7 

53.07 

21.8 

30.8 

86.01 

40.4 

31.0 

30.40 

19.2 

31.3 

42.63 

24.8 

31.7 

53.44 

21.8 

31.8 

87.16 

40.3 

32.0 

30.15 

18.9 

32.3 

42.19 

24  9 

32.7 

53.81 

21.8 

32.8 

88.34 

40.2 

l 

1 
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OIRCDMPOLAB  STARS 

• 

1 

APPARENT  PLACES  FOE  THE  UPPEE  TEANSIT  AT  WASHINGTON. 

a  Urs®  Minoris. 
(Polaris.) 

51  Ceph 

ei  (HBV.) 

6  Unm  Minoris. 

A  Urs»  Minoris. 

Mean 

8oiar 
Date. 

Mean 
Solar 
Date. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Bight 
Aaoen- 
aion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Right 

Asoen- 

sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Apr. 

h    m 

1  17 

+  88  43 

Apr. 

h     m 

6  48 

+87  13 

Apr. 

h     m 

18    7 

+86  36 

Apr. 

li     m 

19  33 

o       , 

+88  57 

1.0 

30.15 

18.9 

1.3 

a 
42.19 

24.9 

1.7 

53.81 

21.6 

1.8 

a 
28.34 

40.2 

2.0 

29.95 

18.6 

2.3 

41.72 

24.9 

2.7 

54.21 

21.9 

2.8 

29.58 

40.1 

3.0 

29.79 

18.2 

3.9 

41.26 

24.9 

3.7 

54.58 

21.9 

3.8 

30.85 

40.0 

4.0 

29.70 

.17.9 

4.2 

40.78 

24.9 

4.7 

54.96 

22.0 

4.8 

32.12 

40.0 

5.0 

29.70 

17.5 

5.9 

40.32 

24.8 

5.7 

55.33 

22.2 

5.8 

33.36 

40.0 

6.0 

29.76 

17.2 

6.2 

39.86 

24.8 

6.7 

55.68 

22.3 

6.8 

34.57 

40.0 

7.0 

29.87 

16.9 

7.2 

39.45 

24.7 

7.7 

56.01 

22.4 

7.8 

35.70 

40.0 

8.0 

30.00 

16.6 

8.2 

39.06 

24.7 

8.7 

56.31 

22.5 

8.8 

36.79 

40.0 

9.0 

30.14 

16.3 

9.9 

38.69 

24.6 

9.7 

56.61 

22.7 

9.8 

37.82 

40.1 

10.0 

30.27 

16.0 

10.2 

38.34 

24.5 

10.7 

56.90 

22.8 

10.8 

38.79 

40.1 

11.0 

30.34 

15.7 

11.2 

37.99 

24.5 

11.7 

57.18 

22.9 

11.8 

39.78 

40.1 

12.0 

30.40 

15.5 

12.2 

37.64 

24.4 

12.7 

57.48 

23.0 

12.8 

40.79 

40.1 

13.0 

30.42 

15.9 

13.2 

37.28 

24.4 

13.7 

57.80 

23.0 

13.8 

41.84 

40.0 

14.0 

30.42 

14.9 

14.2 

36.89 

24.3 

14.7 

58.12 

23.1 

14.8 

42.94 

40.0 

15.0 

30.44 

14.6 

15.2 

36.48 

24.3 

15.7 

58.46 

23.2 

15.6 

44.12 

40.0 

16.0 

30.50 

14.3 

16.2 

36.04 

24.3 

16.7 

58.80 

23.4 

16.7 

45.32 

40.0 

17.0 

30.61 

14.0 

17.2 

35.59 

24.2 

17.7 

59.13 

23.5 

17.7 

46.56 

40.1 

18.0 

30.79 

13.7 

18.2 

35.16 

24.1 

18.7 

59.46 

23.7 

18.7 

47.80 

40.1 

19.0 

31.04 

13.3 

19.2 

34.71 

24.0 

19.7 

59.79 

23.9 

19.7 

49.02 

40.2 

90.0 

31.36 

13.0 

20.2 

34/30 

23.8 

20.7 

60.09 

24.1 

20.7 

60.17 

40.3 

21.0 

31.70 

12.7 

21.9 

33.93 

23.6 

21.7 

60.36 

24.3 

21.7 

51.28 

40.4 

32.0 

32.09 

12.4 

22.2 

33.67 

23.5 

22.7 

60.62 

24.5 

22.7 

52.32 

40.5 

23.0 

32.45 

12.1 

23.2 

33.23 

23.3 

23.7 

60.87 

24.7 

23.7 

53.32 

40.6 

24.0 

32.78 

11.9 

24.2 

32.92 

23.2 

24.7 

61.12 

24.9 

24.7 

54.27 

40.7 

25.0 

33.10 

11.6 

25.2 

32.60 

23.1 

25.7 

61.39 

25.1 

25.7 

55.24 

40.7 

26.0 

33.36 

11.4 

26.2 

32.27 

23.0 

26.7 

61.65 

25.2 

26.7 

56.23 

40.8 

27.0 

33.61 

11.1 

27.2 

31.93 

22.9 

27.7 

61.93 

25.4 

27.7 

57.28 

40.9 

28.0 

33.85 

10.9 

28.2 

31.57 

22.7 

28.7 

62.22 

25.5 

28.7 

58.37 

40.9 

28.9 

34.10 

10.5 

29.2 

31.19 

22.6 

29.7 

62.52 

25.7 

29.7 

59.49 

41.0 

39.9 

34.40 

10.3 

30.2 

30.80 

22.5 

30.6 

62.81 

25.9 

30.7 

60.64 

41. 1 

30.9 

34.77 

10.0 

31.2 

30.42 

22.3 

31.6 

63.10 

26.2 

31.7 

61.81 

41.2 

31.9 

35.22 

9.6 

20 
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CIROUMPOLAR  STARS 

. 

:j 

APPARENT  PLACES  FOtt  THE  UPPER  TRANSIT  AT  WASHINGTON, 

Mean 
Solar 
Date. 

a  Urwft  Miiiori*. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Ceph 

&\  (Hkv.) 

Mean 
Solar 
Date. 

A  Urate  MiuorU. 

Mean 
Solar 

\  Ursa*  Miuoris. 

"8  a  • 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Sight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Sis 

Declina- 
tion 
Nor*. 

May 

h     m 

1  17 

+88  43 

May 

h     m 

6  48 

+87°  13 

May 

h     m 

18    8 

+86  86 

May 

h     m 

19  34 

+  88°  57 

1.9 

s 
35.22 

9.6 

1.2 

s 
30.42 

22.3 

1.6 

s 
3.10 

.       26.2 

1.7 

1.81 

41.2 

2.9 

35.72 

9.3 

2.2 

30.03 

22.1 

2.6 

3.37 

26.4 

2.7 

2.94 

41.4 

3.9 

36.28 

9.1 

3.2 

29.66 

21.9 

3.6 

3.62 

26.7 

3.7 

4.04 

41.5 

4.9 

36.88 

8.8 

4.2 

29.33 

21.7 

4.6 

3.85 

27.0 

4.7 

5.05 

41.7 

5.9 

37.48 

8.6 

5.2 

29.02 

21.5 

5.6 

4.05 

27.2 

5.7 

6.01 

41.9 

6.9 

38.08 

8.4 

6.2 

28.75 

21.3 

6.6 

4.24 

27.5 

6.7 

6.88 

42.1 

7.9 

38.64 

8.2 

7.2 

28.51 

21.1 

7.6 

4.43 

27.7 

7.7 

7.70 

42.2 

8.9 

39.16 

8.0 

8.2 

28.27 

20.9 

8.6 

4.59 

27.9 

8.7 

8.48 

42.4  , 

9.9 

39.64 

7.8 

9.1 

28.03 

20.7 

9.6 

4.77 

28.2 

9.7 

9.28 

42,5 

10.9 

40.09 

7.6 

10.1 

27.79 

20.5 

10.6 

4.96 

28.4 

10.7 

10.11 

42.7 

11.9 

40.54 

7.3 

11.1 

27.54 

20.4 

11.6 

5.16 

28.6 

11.7 

10.99 

42.8 

12.9 

41.02 

7.1 

12.1 

27.25 

20.2 

12.6 

5.38 

28.8 

12.7 

11.89 

43.0 

13.9 

41.55 

6.8 

13.1 

26.96 

20.0 

13.6 

5.58 

29.1 

13.7 

12.85 

43.1 

14.9 

42.12 

6.6 

14. 1 

26.66 

19.8 

14.6 

5.80 

29.3 

14.7 

13.84 

43.3 

15.9 

42.77 

6.3 

15.1 

26.34 

19.6 

15.6 

6.00 

29.6 

15.7 

14.83 

43.5 

16.9 

43.48 

6.1 

16.1 

26.05 

19.3 

16.6 

6.19 

29.9 

16.7 

15.79 

43.7  , 

17.9 

44.24 

5.9 

17.1 

25.77 

19.1 

17.6 

6.35 

30.2 

17.7 

16.71 

43.9 

18.9 

45.03 

5.7 

18.1 

25.53 

18.8 

18.6 

6.50 

30.5 

18.7 

17.54 

44.2 

89.9 

45.81 

5.5 

19.1 

25.31 

18.5 

19.6 

6.64 

30.8 

19.7 

18.30 

44.4 

20.9 

46.57 

5.3 

20.1 

25.12 

18.2 

20.6 

6.76 

31.1 

20.7 

19.01 

44.6 

21.9 

47.28 

5.2 

21.1 

24.94 

18.0 

21.6 

6.87 

31.4 

21.7 

19.69 

44.9 

22.9 

47.94 

5.0 

22.1 

24.80 

17.7 

22.6 

6.97 

31.7 

22.6 

20.32 

45.1 

23.9 

48.59 

4.9 

23.1 

24.64 

17.5 

23.6 

7.09 

31.9 

23.6 

20.97 

45.3 

24.9 

49.19 

4.7 

24.1 

24.45 

17.3 

24.6 

7.20 

32.2 

24.6 

21.65 

45.5 

25.9 

49.82 

4.5 

25.1 

24.26 

17.0 

25.6 

7.33 

32.5 

25.6 

22.38 

45.7 

26.9 

50.46 

4.3 

26.1 

24.06 

16.8 

26.6 

7.47 

32.7 

26.6 

23.14 

45.9 

27.9 

51.17 

4.1 

27.1 

23.83 

16.6 

27.6 

7.62 

33.0 

27.6 

23.96 

46.  J 

28.9 

51.93 

3.9 

28.1 

23.62 

16.3 

28.6 

7.75 

33.3 

28.6 

24.72 

46.3  1 

29.9 

52.77 

3.7 

29.1 

23.40 

16.1 

29.6 

7.88 

33.6 

29.6 

25.50 

46.6 

30.9 

53.67 

3.6 

30.1 

23.21 

15.8 

30.6 

7.98 

34.0 

30.6 

26.24 

46.9 

31.9 

54.58 

3.4 

31.1 

23.04 

15.5 

31.6 

8.06 

34.3 

31.6 

26.90 

47.2 

32.9 

55.48 

3.3 

32.1 

22.90 

15.1 

32.6 

8.11 

34.6 

32.6 

27.49 

47.4 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursa  Minoris. 
{PolarU.} 

51  Ceph 

ei  (HBV.) 

6  Ursa  Minoris. 

A  Ursa)  Minoris. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Declina 

tion 
North. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

June 

h     m 

1  17 

+  88°  43' 

Jane 

h     m 

6  48 

+87°  13 

June 

h     ni 

18    8 

+86°  36 

June 

h     no 

19  34 

+  88  57 

1.9 

55.48 

// 
3.3 

I.I 

s 
22.90 

15.1 

1.6 

8 

8.11 

/» 
34.6 

1.6 

8 

27.49 

47.4 

2.9 

56.33 

3.2 

2.1 

22.80 

14.8 

2.6 

6.15 

35.0 

2.6 

27.99 

47.7 

;    3.9 

57.15 

3.1 

3.1 

22.73 

14.5 

3.6 

8.16 

35.3 

3.6 

28.42 

48.0 

4.8 

57.98 

3.1 

4.1 

22.67 

14.2 

4.6 

6.18 

35.6 

4.6 

28.81 

48.3 

6.8 

58.80 

3.0 

5.1 

22.63 

14.0 

5.6 

6.1b 

35.9 

5.6 

29.17 

48.6 

6.8 

59.62 

2.9 

6.1 

22.59 

13.7 

6.5 

8.20 

36.1 

6.6 

29.55 

48.8 

7.8 

60.44 

2.8 

7.1 

22.53 

13.4 

7.5 

8.22 

36.4 

7.6 

29.97 

49.1 

8.8 

61.33 

2.7 

8.1 

22.45 

13.2 

8.5 

8.25 

36.7 

8.6 

30.43 

49.3 

9.8 

62.23 

2.6 

9.1 

22.36 

12.9 

9.5 

8.30 

37.0 

9.6 

30.93 

49.6 

10.8 

63.12 

2.5 

10.1 

22.25 

12.7 

10.5 

8.34 

37.3 

10.6 

31.44 

49.8 

11.8 

64.02 

2.4 

11. 1 

22.14 

12.4 

11.5 

8.38 

37.6 

11.6 

31.96 

50.1 

12.8 

64.91 

2.2 

12.1 

22.04 

12.1 

12.5 

8.40 

37.9 

12.6 

32.48 

50.4 

13.8 

65.81 

2.2 

13.1 

21.96 

11.8 

13.5 

8.41 

38.3 

13.6 

32.94 

50.7 

M.8 

66.70 

2.1 

14.1 

21.90 

11.4 

14.5 

8.39 

38.7 

14.6 

33.33 

51.1 

15.8 

67.59 

2.0 

15.1 

21.87 

11.1 

15.5 

8.35 

39.0 

15.6 

33.65 

51.4 

16.8 

68.49 

2.0 

16.0 

21.88 

10.7 

16.5 

8.30 

39.3 

16.6 

33.90 

61.7 

17.8 

69.38 

2.0 

17.0 

21.91 

10.4 

17.6 

8.23 

39.7 

17.6 

34.09 

52.1 

18.8 

70.31 

2.0 

18.0 

21.96 

10.1 

18.5 

8.17 

40.0 

18.6 

34.25 

52.4 

19.8 

71.25 

1.9 

19.0 

22.00 

9.8 

19.5 

8.11 

40.2 

19.6 

34.39 

52.6 

20.8 

72.19 

1.9 

20.0 

22.04 

9.5 

20.5 

8.05 

40.5 

20.6 

34.56 

52.9 

1  21.8 

73.13 

1.9 

21.0 

22.05 

9.3 

21.5 

6.01 

40.8 

21.6 

34.76 

53.2 

28.8 

74.07 

1.9 

22.0 

22.07 

9.0 

22.5 

7.97 

41.1 

22.6 

35.01 

53.4 

23.8 

75.01 

1.8 

23.0 

22.06 

8.7 

23.5 

7.93 

41.3 

23.6 

35.29 

53.7 

24.8 

75.95 

1.7 

24.0 

22.04 

8.4 

24.5 

7.89 

41.7 

24.6 

35.57 

54.0 

1 
.  '  25.8 

76.89 

1.7 

25.0 

22.02 

8.1 

25.5 

7.85 

42.0 

25.6 

35.85 

54.3 

96.8 

77.83 

1.7 

26.0 

22.04 

7.8 

26.5 

7.77 

42.3 

26.6 

36.08 

54.7 

!  27.8 

78.77 

1.7 

27.0 

22.06 

7.5 

27.5 

7.69 

42.7 

27.6 

36.25 

55.0 

28.8 

79.72 

1.7 

28.0 

22.12 

7.1 

28.5 

7.58 

43.0 

28.5 

36.34 

55.4 

1  29.8 

80.68 

1.7 

29.0 

22.21 

6.8 

29.5 

7.44 

43.4 

29.5 

36.35 

55.7 

j  30.8 

81.64 

1.8 

30.0 

22.34 

6.5 

30.5 

7.29 

43.7 

30.5 

36.28 

56.1 

31.8 

82.60 

1.8 

31.0 

22.49 

6.1 

31.5 

7.13 

44.0 

31.5 

36.15 

56.4 
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OIBOUMPOLAB  STABS 

I. 

■ 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Ceph 

ei  (Hkv.) 

Mean 

ftnltt.* 

6  Urwe  Minoris. 

Mean 
Solar 

X  Ursa  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

July 

h     m 

1  18 

+88  43 

July 

h     m 

6  48 

+  87°  12 

July 

h    m 

18    8 

+  86  36' 

July 

h     m 

19  34 

+88  57 

1.8 

s 
22.60 

1.8 

1.0 

22.49 

66.1 

1.5 

s 
7.13 

44.0 

1.5 

s 
36.15 

u 
56.4 

2.8 

23.56 

1.9 

2.0 

22.64 

65.8 

2.5 

6.96 

44.3 

2.5 

35.99 

56.8 

3.8 

24.52 

2.0 

3.0 

22.81 

65.5 

3.5 

6.79 

44.5 

3.5 

35.82 

57.1 

1.8 

25.48 

2.1 

4.0 

22.98 

65.3 

4.5 

6.64 

44.8 

4.5 

35.67 

57.4 

5.8 

26.44 

2.1 

5.0 

23.11 

65.0 

5.5 

6.49 

45.1 

5.5 

35.58 

57.6 

6.8 

27.40 

2.2 

6.0 

23.24 

64.7 

6.5 

6.37 

45.3 

6.5 

35.53 

57.9 

7.8 

28.36 

2.2 

7.0 

23.35 

64.5 

7.5 

6.25 

45.6 

7.5 

35.49 

58.2 

8.8 

29.32 

2.2 

8.0 

23.44 

64.2 

8.5 

6.10 

45.9 

8.5 

35.48 

58.6 

9.8 

30.27 

2.3 

9.0 

23.55 

63.9 

9.5 

5.96 

46.2 

9.5 

35.45 

58.9 

10.8 

31.23 

2.3 

10.0 

23.66 

63.5 

10.5 

5.80 

46.5 

10.5 

35.39 

59.2 

11.7 

32.18 

2.4 

11.0 

23.80 

63.2 

11.5 

5.63 

46.9 

11.6 

35.25 

59.6 

12.7 

33.14 

2.5 

12.0 

23.97 

62.9 

12.4 

5.44 

47.2 

12.5 

35.06 

60.0 

13.7 

34.10 

2.6 

13.0 

24.18 

62.5 

13.4 

6.22 

47.5 

13.5 

34.82 

60.3 

14.7 

35.05 

2.7 

14.0 

24.41 

62.2 

14.4 

5.00 

47.8 

14.5 

34.43 

60.7 

15.7 

36.01 

2.8 

15.0 

24.66 

61.9 

15.4 

4.76 

48.1 

15.5 

34.05 

61.0 

16.7 

36.96 

3.0 

16.0 

24.90 

61.6 

16.4 

4.53 

48.3 

16.5 

33.64 

61.3 

17.7 

37.92 

3.1 

17.0 

25.16 

61.4 

17.4 

4.31 

48.6 

17.6 

33.24 

61.6 

18.7 

38.85 

3.2 

18.0 

25.40 

61.1 

18.4 

4.09 

48.8 

18.5 

32.88 

61.9 

19.7 

39.78 

3.3 

19.0 

25.62 

60.8 

19.4 

3.89 

49.0 

19.5 

32.56 

62.2 

20.7 

40.71 

3.4 

20.0 

25.82 

60.6 

20.4 

3.68 

49.3 

20.5 

32.26 

62.5 

21.7 

41.64 

3.5 

20.9 

26.01 

60.3 

21.4 

3.49 

49.5 

91.5 

31.99 

62.7 

22.7 

42.57 

3.6 

21.9 

26.19 

60.1 

22.4 

3.28 

49.8 

22.5 

31.79 

63.1 

23.7 

43.51 

3.7 

22.9 

26.39 

59.8 

23.4 

3.09 

50.1 

23.5 

31.43 

63.4 

24.7 

44.44 

3.9 

23.9 

26.61 

59.5 

24.4 

2.86 

50.4 

24.5 

31.08 

63.7 

25.7 

45.37 

4.0 

24.9 

26.85 

59.2 

25.4 

2.60 

50.6 

25.5 

30.65 

64.1 

26.7 

46.30 

4.2 

25.9 

27.13 

58.8 

26.4 

2.31 

50.9 

26.5 

30.15 

64.4 

27.7 

47.23 

4.4 

26.9 

27.43 

58.5 

27.4 

2.00 

51.2 

27.5 

29.57 

64.8 

28.7 

48.12 

4.6 

27.9 

27.77 

58.2 

28.4 

1.69 

51.5 

28.6 

28.91 

65.1 

29.7 

49.00 

4.8 

28.9 

28.12 

57.9 

29.4 

1.36 

51.7 

29.5 

28.21 

65.5 

30.7 

49.89 

5.0 

29.9 

28.48 

57.7 

30.4 

1.04 

51.9 

30.5 

97.49 

65.8 

31.7 

50.77 

5.2 

30.9 

28.83 

57.4 

31.4 

0.73 

52.1 

31.5 

26.79 

66.0 

32.7 

51.66 

5.4 

31.9 
32.9 

29.17 
29.50 

57.2 
57.0 

32.4 

0.43 

52.3 

39.5 

96.15 

66.3 

J 
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OIROUMPOLAE  STARS. 
APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 
Date. 


a  Urs»  Minora. 
{Polaris,) 


Right 
Ascen- 
sion. 


Declina- 
tion 
North. 


Mean 
Solar 
Date. 


51  Cephei  (Hkv.) 


Bight 
Ascen- 
sion. 


Declina- 
tion 
North. 


Mean 

Solar 
Date. 


6  Ur&tB  Minora. 


Bight 
Ascen- 
sion. 


Declina- 
tion 
North. 


Mean 
Solar 
Date. 


X  Ura®  Minora. 


Bight 
Ascen- 
sion. 


Declina- 
tion 
North. 


Aug. 

1.7 
2.7 
3.7 
4.7 


5.7 

6.7 
7.7 

8.7 

9.7 
10.7 
11.7 
13.7 

13.7 
14.7 
15.7 
16.6 


17.6 
18.6 
19.6 
90.6 


21.6 
22.6 
23.6 
24.6 


25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 
32.6 


h    m 

1  18 


51.66 
52.50 
53.29 
54.12 


54.99 
55.92 
56.86 
57.83 


58.77 
59.67 
60.53 
61.30 


62.04 
62.72 
63.39 
64.07 


64.78 
65.51 
66.32 
67.15 

68.01 
68.87 
69.69 
70.49 


71.20 
71.87 
72.48 
73.04 


73.58 
74.13 
74.72 
75.34 


+88  43 

// 
5.4 

5.6 

5.8 

6.0 


6.1 
6.3 
6.5 
6.7 

7.0 
7.2 
7.5 

7.8 

8.0 
8.3 
8.5 
8.8 

9.0 
9.2 
9.5 
9.7 

9.9 
10.2 
10.5 
10.9 

11.2 
11.5 
11.9 
12.2 

12.5 
12.6 
13.0 
13.3 


Ang. 

1.9 
2.9 
3.9 
4.9 


5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.9 
16.9 

17.9 
18.9 
19.9 
20.9 

91.9 
22.9 
23.9 
24.9 

25.8 
26.8 
27.8 
28.8 


29.8 
30.8 
31.8 
32.8 


h    m 

6  48 


29.50 
29.79 
30.08 
30.36 

30.65 
30.96 
31.31 
31.67 

32.07 
32.47 
32.89 
33.33 

33.73 
34.12 
34.49 
34.85 


35.20 
35.55 
35.92 
36.31 


36.73 
37.18 
37.65 
88.15 


38.66 
39.15 
39.64 
40.11 


40.55 
40.98 
41.39 
41.82 


+87  12 

i» 
67.0 

56.8 
56.5 
56.3 

56.0 
55.7 
55.5 
55.2 

54.9 
54.6 
54.4 
54.2 

54.0 
53.8 
53.6 
53.4 

53.2 
53.0 
52.6 
52.6 


52.3 
52.1 
51.9 
51.6 


51.5 
51.3 
61.1 
51.0 

50.9 
50.7 
50.6 
50.4 


Aug. 

1.4 
2.4 
3.4 
4.4 


6.4 
6.4 
7.4 
8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.3 
19.3 
20.3 


21.3 
22.3 
23.3 
24.3 


25.3 
26.3 
27.3 
28.3 

29.3 
30.3 
31.3 
32.3 


h    m 

18    7 

60.43 
60.16 
59.88 
59.61 


59.33 
59.04 
68.73 
58.40 

58.06 
57.70 
67.34 
56.98 

56.62 
56.27 
55.94 
55.61 

55.30 
54.96 
54.63 
54.28 

53.93 
53.53 
53.13 
52.71 

52.28 
51.85 
51.44 
51.04 

50.66 
60.29 
49.92 
49.55 


+86  36 

a 
52.3 

52.5 

52.7 

52.9 


53.1 
53.4 
53.6 
53.9 


64.1 
54.3 
54.5 
54.7 


54.9 
55.0 
55.1 
55.3 


55.4 
55.6 
55.6 
56.0 


56.2 
56.4 
56.5 
56.7 

56.8 
56.9 
57.0 
57.1 

57.2 
57.3 
67.4 
57.5 


Aug. 

1.5 
2.5 
3.5 
4.4 


6.4 
6.4 
7.4 
8.4 


9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 
23.4 
24.4 

25.4 
26.4 
27.4 
28.4 

29.4 
30.4 
31.4 
32.4 


h    m 
19  33 


86.15 
85.52 
84.95 
84.39 


83.84 
83.27 
82.65 
61.94 


81.18 
80.34 
79.45 
78.53 


77.63 
76.74 
75.90 
75.10 


74.34 
73.59 
72.82 
72.00 

71.13 
70.19 
69.15 
68.06 


66.92 
65.74 
64.59 
63.45 


62.39 
61.36 
60.36 
60.38 


+88  58 

6.3 
6.6 
6.9 
7.2 


7.4 

7.8 
8.1 
8.4 

8.8 
9.1 
9?4 
9.7 


9.9 
10.2 
10.4 
10.7 


10.9 
11.2 
11.5 
11.7 

12.0 
12.3 
12.6 
12.9 

13.2 
13.4 
13.7 
13.9 

14.1 
14.3 
14.5 
14.7 
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CIBCUMPOLAK  STAB9 

. 

| 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MeAn 
Solar 
Date. 

a  Ursa)  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Ceph 

ei  (Hev.) 

Mean 
Solar 
Date. 

6  Urse  Minoris. 

Mean 
Solar 
Date. 

X  Ursa  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

DeeUm- 
toon      < 
North, 

Sept. 

h     m 

1  19 

+  88°  43 

Sept. 

h     m 

648 

+  87°  12 

Sept. 

h     m 

18    7 

+86°  36 

Sept. 

h     m 

.19  33 

+88  58 

1.6 

S 

15.34 

13.3 

1.8 

41.82 

// 
50.4 

1.3 

49.55 

n 
57.5 

1.4 

s 
59.38 

u 

14.7 

2.6 

16.01 

13.6 

2.8 

42.23 

50.2 

2.3 

49.17 

57.6 

2.4 

58.40 

15.0 

3.6 

16.71 

13.9 

3.8 

42.69 

50.0 

3.3 

48.79 

57.8 

3.4 

57.38 

15.2 

4.6 

17.42 

14.2 

4.8 

43.17 

49.8 

4.3 

48.38 

57.9 

4.4 

56.29 

15.6 

5.6 

18.13 

14.6 

5.8 

43.69 

49.6 

5.3 

47.96 

58.1 

5.4 

55.14 

15.7 

6.6 

18.80 

14.9 

6.8 

44.22 

49.5 

6.3 

47.51 

58.2 

6.4 

53.92 

16.0 

7.6 

19.40 

15.3 

7.8 

44.76 

49.3 

7.3 

47.08 

58.3 

7.4 

52.66 

16.2 

8.6 

19.96 

15.6 

8.8 

45.29 

49.2 

8.3 

46.63 

58.3 

8.4 

51.35 

16.4 

9.6 

20.43 

16.0 

9.8 

45.83 

49.1 

9.3 

46.20 

68.4 

9.4 

50.04 

16.6 

10.6 

20.88 

16.4 

10.8 

46.35 

49.0 

10.3 

45.77 

58.4 

10.3 

48.75 

16.8 

11.6 

21.27 

16.7 

11.8 

46.84 

48.9 

11.3 

45.36 

58.4 

11.3 

47.53 

16.1) 

12.6 

21.65 

17.0 

12.6 

47.31 

48.8 

12.3 

44.96 

58.4 

12.3 

46.32 

17.1 

13.6 

22.06 

17.3 

13.8 

47.76 

48.7 

13.3 

44.57 

58.5 

13.3 

45.16 

17.2 

14.6 

22.50 

17.7 

14.8 

48.21 

48.6 

14.3 

44.18 

58.5 

14.3 

44.05 

17.4 

15.6 

23.00 

18.0 

15.8 

48.67 

48.5 

15.3 

43.79 

68.6 

15.3 

42.94 

17.6 

16.6 

23.52 

18.3 

16.8 

49.14 

48.4 

16.3 

43.39 

58.6 

16.3 

41.80 

17.8 

17.6 

24.07 

18.6 

17.8 

49.64 

48.3 

17,3 

42.97 

58.7 

17.3 

40.61 

18.0 

18.6 

24.64 

19.0 

18.8 

50.16 

46.1 

18.3 

42.52 

58.8 

18.3 

39.34 

18.2 

19.6 

25.18 

19.4 

19.8 

50.72 

48.0 

19.3 

42.08 

58.6 

19.3 

38.02 

18.4 

20.6 

25.69 

19.7 

20.8 

51.29 

47.9 

20.3 

41.61 

58.9 

20.3 

36.64 

18.5 

21.6 

26.13 

20.1 

21.8 

51.88 

47.8 

21.3 

41.14 

58.9 

21.3 

35.19 

18.7 

22.5 

26.50 

20.5 

22.8 

52.46 

47.8 

22.3 

40.66 

58.9 

22.3 

33.71 

18.9 

23.5 

26.79 

20.9 

23.8 

53.03 

47.7 

23.3 

40.20 

58.8 

23.3 

32.22 

19.0 

24.5 

27.05 

21.3 

24.8 

53.58 

47.7 

24.2 

39.74 

58.8 

24.3 

30.79 

19.1 

25.5 

27.27 

21.7 

25.8 

54.11 

47.7 

25.2 

39.31 

58.7 

25.3 

29.41 

19.2 

26.5 

27.48 

22.1 

26.8 

54.63 

47.6 

26.2 

38.90 

58.7 

26.3 

28.06 

19.3 

27.5 

27.72 

22.4 

27.8 

55.10 

47.6 

27.2 

38.50 

58.7 

27.3 

26.76 

19.4 

28.5 

27.99 

22.8 

28.8 

55.59 

47.6 

28.2 

38.10 

58.6 

28.3 

25.50 

19.5 

29.5 

28.30 

23.1 

29.8 

56.08 

47.5 

29.2 

37.69 

58.6 

29.3 

24.25 

19.6 

30.5 

28.64 

23.5 

30.8 

56.59 

47.4 

30.2 

37.27 

58.6 

30.3 

22.99 

19.8 

31.5 

29.00 

23.8 

31.8 

57.12 

47.4 

31.2 

36.85 

58.6 

31.3 

21.68 

19.9 
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OIROUMPOLAE  STABS. 

' 

APPARENT  PLACES  FOE  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

a  Uitmb  Minoris. 
(Polaris.) 

51  Ceph 

ei  (Hav.) 

1 
6  Urate  Minoris. 

X  UreaB  Minoris. 

Mean 

Solar 
l>ate. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Oct. 

h     m 

1  19 

+  88  43 

Oct. 

h     m 

6  48 

+87  12 

Oct. 

h    m 

18    7 

+86  36 

Oct. 

h     m 

19  32 

+  88  58 

1.5 

29.00 

23.8 

1.8 

a 
67.12 

47.4 

1.2 

36.65 

58.6 

1.3 

8 

81.68 

19.9 

2.5 

29.35 

24.2 

2.7 

57.66 

47.3 

2.2 

36.41 

58.6 

2.3 

80.31 

20.0 

3.5 

29.68 

24.6 

3.7 

68.24 

47.2 

3.2 

35.97 

58.6 

3.3 

78.88 

20.2 

4.5 

29.97 

25.0 

4.7 

58.83 

47.2 

4.2 

35.51 

58.6 

4.3 

77.40 

20.3 

5.5 

30.19 

25.5 

5.7 

59.42 

47.2 

5.2 

35.06 

58.5 

5.3 

75.88 

20.4 

6.5 

30.32 

25.9 

6.7 

60.01 

47.2 

6.2 

34.61 

58.5 

6.3 

74.35 

20.5 

7.5 

30.42 

26.3 

7.7 

60.57 

47.2 

7.2 

34.16 

58.4 

7.3 

72.85 

20.5 

8.5 

30.45 

26.7 

8.7 

61.10 

47.3 

6.2 

33.74 

58.2 

8.3 

71.40 

20.6 

9.5 

30.48 

27.0 

9.7 

61.61 

47.3 

9.2 

33.33 

58.1 

9.3 

69.99 

20.6 

10.5 

30.49 

27.4 

10.7 

62.11 

47.4 

10.2 

32.93 

58.0 

10.3 

68.65 

20.7 

11.5 

30.55 

27.8 

11.7 

62.59 

47.4 

11.2 

32.55 

57.9 

11.3 

67.35 

20.7 

12.5 

30.63 

28.1 

12.7 

63.07 

47.4 

12.2 

32.17 

57.8 

12.3 

66.07 

20.7 

13.5 

.30.77 

28.5 

13.7 

63.57 

47.4 

13.2 

31.77 

57.8 

13.3 

64.78 

20.8 

14.5 

30.92 

28.8 

14.7 

64.08 

47.4 

14.2 

31.38 

57.7 

14.3 

63.46 

20.8 

15.5 

31.10 

29.2 

15.7 

64.62 

47.4 

15.2 

30.96 

57.6 

15.3 

62.09 

20.9 

16.5 

31.25 

29.6 

16.7 

65.16 

47.4 

16.2 

30.52 

57.5 

16.2 

60.66 

21.0 

17.5 

31.39 

30.0 

17.7 

65.74 

47.4 

17.2 

30.07 

57.5 

17.2 

59.15 

21.0 

18.5 

31.46 

30.4 

18.7 

66.32 

47.5 

18.2 

29.60 

57.4 

18.2 

57.61 

21.1 

19.5 

31.46 

30.9 

19.7 

66.91 

47.5 

19.2 

29.13 

57.2 

19.2 

56.02 

21.1 

20.5 

31.38 

31.3 

20.7 

67.49 

47.6 

20.2 

28.67 

57.1 

20.2 

64.43 

21.1 

21.5 

31.26 

31.7 

21.7 

68.05 

47.7 

21.2 

28.22 

56.9 

21.2 

52.88 

21.1 

22.5 

31.09 

32.1 

22.7 

68.61 

47.8 

22.2 

27.79 

56.7 

22.2 

51.36 

21.1 

23.5 

30.91 

32.5 

23.7 

69.11 

47.9 

23.2 

27.39 

56.5 

23.2 

49.93 

21.0 

24.5 

30.73 

32.8 

24.7 

69.60 

48.0 

24.2 

27.01 

56.3 

24.2 

48.56 

21.0 

25.5 

33.59 

33.2 

25.7 

70.09 

48.1 

25.2 

26.62 

56.2 

25.2 

47.21 

20.9 

26.5 

30.46 

33.5 

26.7 

70.54 

48.2 

26.2 

2G.25 

56.0 

26.2 

45.90 

20.9 

27.5 

30.39 

33.9 

27.7 

71.00 

48.3 

27.2 

25.89 

55.9 

27.2 

44.59 

20.9 

28.5 

<  30.33 

34.2 

28.7 

71.48 

48.3 

28.2 

25.55 

55.8 

28.2 

43.25 

20.9 

294 

30.30 

34.6 

29.7 

71.99 

48.4 

29.2 

25.18 

55.6 

29.2 

41.87 

20.9 

30.4 

30.23 

35.0 

30.7 

72.53 

48.5 

30.2 

24.82 

55.5 

30.2 

40.46 

20.9 

31.4 

30.11 

35.4 

31.7 

73.09 

48.6 

31.2 

24.43 

55.3 

31.2 

38.97 

20.9 

32.4 

29.94 

35.8 

32.7 

73.71 

48.7 

32.1 

24.05 

55.1 

32.2 

37.47 

20.9 
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CIBCUMPOLAR  STARS 

1. 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

a  UrsaB  Minora. 
(Polaris.) 

51  Ceph 

ei  (Hbv.) 

6  Urssd  Minoris. 

X  Ursa  Minoris. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Nov. 

h     m 

1  19 

+88  43 

Nov. 

h     m 

6  49 

+87  12 

Nov. 

h    m 

18    7 

+86°  96 

Nov. 

h    m 

19  31 

+88  58 

1.4 

8 

29.94 

35.8 

1.7 

s 
13.71 

48.7 

I.I 

24.05 

V 

56.1 

1.2 

97.47 

20.9 

2.4 

29.71 

36.2 

2.7 

14.26 

48.8 

2.1 

23.67 

54.9 

2.2 

95.95 

20.8 

3.4 

29.41 

36.6 

3.7 

14.80 

49.0 

3.1 

23.30 

54.7 

3.2 

94.44 

20.7 

4.4 

29.05 

37.0 

4.7 

15.30 

49.1 

4.1 

22.95 

54.5 

4.2 

92.99 

20.6 

5.4 

28.65 

37.4 

5.7 

15.78 

49.3 

5.1 

22.64 

54.2 

5.2 

91.60 

20.5 

6.4 

28.26 

37.7 

6.7 

16.22 

49.5 

6.1 

22.31 

54.0 

6.2 

90.25 

90.4 

7.4 

27.87 

38.0 

7.7 

16.66 

49.6 

7.1 

21.99 

53.7 

7.2 

89.00 

20.3 

8.4 

27.53 

38.4 

8.6 

17.07 

49.8 

8.1 

21.68 

53.5 

8.2 

87.76 

20.2 

9.4 

27.24 

38.7 

9.6 

17.50 

49.9 

9.1 

21.38 

53.3 

9.2 

86.54 

20.1 

10.4 

26.96 

39.0 

10.6 

17.94 

50.1 

10.1 

21.06 

53.1 

10.2 

85.32 

20.0 

11.4 

26.70 

39.3 

11.6 

18.40 

50.2 

11.1 

20.74 

52.9 

11.2 

84.06 

19.9 

12.4 

26.45 

39.7 

12.6 

18.87 

60.3 

12.1 

20.39 

52.7 

12.2 

82.75 

19.9 

13.4 

26.17 

40.1 

13.6 

19.38 

50.4 

13.1 

20.04 

52.5 

13.2 

81.40 

19.8 

14.4 

25.85 

40.4 

14.6 

19.89 

60.6 

14.1 

19.70 

52.3 

14.2 

79.97 

19.7 

15.4 

25.45 

40.8 

15.6 

20.41 

50.8 

15.1 

19.34 

52.0 

15.2 

78.52 

19.6 

16.4 

25.00 

41.2 

16.6 

20.92 

51.0 

16.1 

19.00 

51.8 

16.2 

77,07 

19.4 

17.4 

24.46 

41.6 

17.6 

21.40 

51.2 

17.1 

18.66 

51.5 

17.2 

75.63 

19.3 

18.4 

23.89 

41.9 

18.6 

21.85 

51.5 

18.1 

18.34 

51.2 

18.2 

74.26 

19.1 

19.4 

23.30 

42.3 

19.6 

22.27 

51.7 

19.1 

18.05 

50j9 

19.2 

72.96 

18.9 

20.4 

22.69 

42.6 

20.6 

22.67 

51.9 

20.1 

17.80 

50.6 

20.2 

71.74 

18.8 

21.4 

22.11 

42.9 

21.6 

23.05 

62.2 

21.1 

17.53 

50.3 

21.1 

70.66 

18.6 

22.4 

21.57 

43.2 

22.6 

23.42 

52.4 

22.1 

17.29 

60.0 

22.1 

69.44 

18.4 

23.4 

21.05 

43.5 

23.6 

23.79 

52.6 

23.1 

17.06 

49.7 

23.1 

68.34 

18.2 

24.4 

20.59 

43.6 

24.6 

24.17 

52.8 

24.1 

16.81 

49.6 

24.1 

67.24 

18.1 

25.4 

20.12 

44.1 

25.6 

24.57 

52.9 

25.1 

16.56 

49.9 

25.1 

66.10 

18.0 

26.4 

19.66 

44.4 

26.6 

24.99 

53.1 

26.1 

16.30 

49.0 

26.1 

64.92 

17.8 

27.4 

19.15 

44.7 

27.6 

25.43 

53.3 

27.1 

16.02 

48.7 

27.1 

63.73 

17.7 

28.4 

18.59 

45.0 

28.6 

25.86 

53.6 

28.1 

15.77 

48.4 

28.1 

62.46 

17.5 

29.4 

17.98 

45.3 

29.6 

26.27 

53.8 

29.1 

15.50 

48.1 

29.1 

61.21 

17.3 

30.4 

17.29 

45.7 

30.6 

26.69 

54.1 

30.1 

15.24 

47.8 

30.1 

59.97 

17.1 

31.4 

16.55 

46.0 

31.6 

27.06 

54.4 

31.1 

15.01 

47.5 

31.1 

58.78 

16.6 
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OIROUMPOLAB  STARS. 

APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Urs®  Minorts. 
(Polaris.) 

51  Cepl 

tei  (Hev.) 

6  Una  Minoria. 

X  Uraae  Minoria. 

Mean 
Solar 

Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Nora. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Forth. 

Hi 

■ai§ 

Deolina. 

tion 
North. 

Deo. 

h    m 

1  18 

+88  43 

Deo. 

h    m 

649 

+87  12 

Dec 

h    m 

18   7 

+86  36 

Deo. 

h    ro 

19  31 

+  88  58 

1.4 

76.55 

46.0 

1.6 

8 

27.06 

u 

54.4 

1.1 

8 

15.01 

47.5 

I.I 

8 

58.78 

16.8 

2.4 

75.76 

46.3 

2.6 

27.41 

64.7 

2.1 

14.80 

47.1 

2.1 

57.64 

16.6 

3.4 

74.96 

46.5 

3.6 

27.73 

55.0 

3.1 

14.63- 

46.8 

3.1 

56.59 

16.3 

4.3 

74.18 

46.8 

4.6 

28.02 

55.2 

4.1 

14.43 

46.4 

4.1 

55.61 

16.1 

5.3 

73.41 

47.0 

5.6 

28.89 

55.5 

5.0 

14.27 

46.1 

5.1 

54.69 

16.6 

6.3 

78.71 

47.2 

6.6 

88.57 

55.8 

6.0 

14.11 

45.8 

6.1 

53.79 

15.6 

7.3 

78.03 

47.4 

7.6 

28.85 

56.0 

7.0 

13.96 

45.5 

7.1 

52.92 

16.4 

&3 

71.41 

47.7 

8.6 

29.15 

56.3 

8.0 

13.79 

45.2 

8.1 

62.01 

15.2 

9.3 

70.77 

47.9 

9.6 

29.45 

56.5 

9.0 

13.61 

44.9 

9.1 

51.07 

15.0 

10.8 

70.13 

48.2 

10.6 

29.79 

56.7 

10.0 

13.43 

44.6 

10.1 

60.10 

14.8 

11.3 

69.45 

48.4 

11.6 

30.13 

57.0 

11.0 

13.23 

44.3 

11.1 

49.07 

14.6 

12.8 

68.78 

48.7 

12.6 

30.47 

57.3 

12.0 

13.04 

44.0 

12.1 

48.01 

14.3 

13.3 

67.93 

49.0 

13.6 

30.81 

57.6 

13.0 

12.85 

43.7 

13.1 

46.97 

14.1 

14.3 

67.07 

49.2 

14.5 

31.13 

67.9 

14.0 

12.66 

43.3 

14.1 

45.92 

13.8 

15.3 

66.15 

49.5 

15.5 

31.41 

58.2 

15.0 

12.51 

42.9 

15.1 

44.93 

13.5 

16.3 

65.21 

49.7 

16,5 

31.66 

58.6 

16.0 

12.40 

42.5 

16.1 

44.03 

13.2 

17.3 

64.86 

49.9 

17.5 

31.88 

58.9 

17.0 

12.28 

42.2 

17.1 

43.20 

12.9 

18.3 

63.33 

50.1 

18.5 

32.08 

59.2 

18.0 

12.20 

41.8 

18.1 

42.45 

12.6 

19.3 

68.45 

50.3 

19.5 

32.25 

59.5 

19.0 

12.13 

41.5 

19.1 

41.77 

12.3 

20.3 

61.60 

50.4 

20.5 

32.42 

59.8 

20.0 

12.06 

41.1 

20.1 

41.12 

12.0 

81.3 

60.78 

60.6 

21.5 

32.60 

60.1 

21.0 

12.00 

40.8 

21.1 

40.49 

11.8 

82.3 

69.99 

50.7 

22.5 

32.80 

60.4 

22.0 

11.93 

40.5 

22.1 

39.84 

11.5 

88.3 

59.83 

50.9 

23.6 

33.01 

60.6 

23.0 

11.84 

40.2 

23.1 

39.17 

11.3 

81.3 

58.43 

61.1 

24.5 

33.24 

60.9 

24.0 

11.76 

39.9 

24.1 

38.44 

11.0 

85.3 

57.60 

51.3 

25.5 

33.47 

61.2 

25.0 

11.68 

39.6 

25.1 

37.70 

10.7 

86.3 

66.72 

51.5 

26.5 

33.68 

61.5 

26.0 

11.60 

39.2 

26.1 

36.95 

10.5 

87.3 

55.77 

51.6 

27.5 

33.89 

61.9 

27.0 

11.52 

38.8 

27.1 

36.21 

10.1 

88.3 

54.77 

51.8 

28.5 

34.08 

62.2 

28.0 

11.47 

38.5 

28.1 

35.51 

9.6 

89.3 

53.78 

52.0 

29.5 

34.22 

62.6 

29.0 

11.44 

38.1 

29.1 

34.87 

9.5 

30.3 

58.66 

62.1 

30.5 

34.33 

63.0 

30.0 

11.42 

37.7 

30.1 

34.33 

9.1 

31.3 

51.61 

52.2 

31.5 

34.41 

63.3 

31.0 

11.43 

37.3 

31.1 

33.85 

8.8 

38.3 

50.58 

52.3 

32.6 

34.48 

63.7 

32.0 

11.46 

36.9 

32.1 

33.46 

8.4 
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APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Andromeda. 

y  Pegasi. 
(Mgenib.) 

/3Hydri. 

12  Ceti. 

1 

I 

Right 
Ascension. 

Declination 
Forth. 

Right 
Asoension. 

Declination 
.    North. 

Right 
Asoension. 

Declination 
South. 

Right 
Ascension. 

i 

Declination 
South. 

h      m 

0    2 

+28°  28 

h     m 

0    7 

+  14  34 

h     m 

0  19 

-77°  52 

h      m 

0  24 

-  4°  33 

(De©.30.2) 

* 

40.89  -.14 

60.8  -0.8 

8 

33.10 -.19 

16.1  -0.7 

56.00  -.90 

52.8  +0.7 

s 
24.39  -.11 

64^2  -0.7 

Jan.    9.2 

40.75     .14 

59.9     1.1 

32.98    .11 

15.3     0.9 

55.12     .85 

51.7     1.3 

24.28     .11 

64.8    •.• 

19.2 

40.62     .13 

58.7     1.3 

32.87     .10 

14.3     10 

54.31      .78 

50.1     1.9 

24.17     .10 

65.3    0J> 

29.1 

40.49     .11 

57.3     1.5 

32.77     .09 

13.3     1.0 

53.57     .68 

47.9    3.4 

24.07     .09 

65.7    fj 

Feb.   8.1 

40.39     .09 

55.8     1.6 

32.68    .07 

12.3     1.0 

52.94     .57 

45.2    8.9 

23.99     .08 

66.0  -«  * 

18.1 

40.31  -.06 

54.1  -1.6 

32.62  -.05 

11.3  -1.0 

52.42  -.45 

42.2  +3.9 

23.92  -.06 

66.1    0.0 

28.1 

40.27  -.03 

52.5     1.6 

32.58  -.03 

10.3     0.9 

52.04     .31 

33.8    3.5 

23.87  -.03 

65.9  +0.9 

Mar.  10.0 

40.25  +.01 

51.0     1.5 

32.57  +.01 

9.5    0.7 

51.81  -.16 

35.1     3.7 

23.85     .00 

65.6    0.4 

20.0 

40.28     .05 

49.6     1.3 

32.60     .05 

8.9     0.5 

51.73     .00 

31.4     3.8 

23.87  +.03 

65.1    0.7 

30.0 

40.36     .10 

48.4     1.0 

32.67    .09 

8.5  -0.3 

51.81  +.16 

27.5     3.8 

23.92     .07 

64.3    OS 

Apr.  9.0 

40.48  +.15 

47.5  -0.7 

32.78  +.13 

8.4     0.0 

52.04  +.31 

23.7  +3.8 

24.01  +.11 

63.3  +1.1 

19.0 

40.65     .19 

46.9  -0.4 

32.93     .17 

8.6  +0.3 

52.43     .47 

19.9    8.7 

24.14     .15 

62.0    1.4 

28,9 

40.86     .33 

46.7    0.0 

33.13     .91 

9. 1     0.7 

52.97     .61 

16.3    3.5 

24.32     .19 

60.5    1.0 

'May  8.9 

41.11     .97 

46.9  +0.4 

33.36    .95 

9.9    1.0 

53.66     .75 

13.0    3.9 

24.53     S3 

58.8    1J 

18.9 

41.40     .30 

47.4    0.8 

33.62    .38 

1 1.0      1.3 

54.47     .87 

10.0     8.8 

24.77    .36 

57.0    1.9 

28.8 

41.71  +.33 

48.4  +1.1 

33.91  +.30 

12.5+1.5 

65.39  +.97 

7.3  +8.4 

25.04  +.98 

55.0  +2.0 

June  7.8 

42.04     .34 

49.7     1.5 

34.22    .31 

14.1     1.8 

56.40  1.05 

5.2     1.9 

25.34     .30 

52.9    11 

17.8 

42.38     .34 

61.3     1.8 

34.54     .33 

16.0     1.9 

57.49  1.10 

3.4     1.4 

25.65    .31 

50.6   9.1 

27.7 

42.72     .34 

53.3    8.0 

34.86     .33 

18.0    9.1 

58.61    1.13 

2.3     0.9 

25.97     .39 

48.7    9.1 

July  7.7 

43.06     .33 

55.4     9.3 

35.18     .31 

20.1     3.1 

59.75  1.13 

1.7+0.3 

26.28     .31 

46.7    9.0 

17.7 

43.38  +.31 

57.8  +3.4 

35.48  +.39 

22.3  +3.3 

60.87+1.09 

1.7-0.3 

26.59  +.30 

44.8+1.8, 

27.7 

43.67     .98 

60.2    3.5 

35.76     .97 

24.5    8.1 

61.94   1.03 

2.2     0.8 

26.88     .38 

43.1    M 

Aug.  6.6 

43.93     .35 

62.8    3.5 

36.02     .94 

26.6    8.1 

62.93     .94 

3.3     1.3 

27.14     .85 

41.6    14 

1C.6 

44.16     .31 

65.3    8.5 

36.24     .90 

28.6    8.0 

63.81     .81 

4.9     1.8 

27.38     .89 

40.4    1.1 

26.6 

44.35     .17 

67.8    8.4 

36.42     .17 

30.5    1.8 

64.55     .67 

7.0     8.3 

27.58    .16 

39.4    0.8 

Sept  5.6 

41.50  +.13 

70.1  +3.3 

36.57  +.13 

32.1  +1.6 

65.14  +.59 

9.4  -8.6 

27.74  +.15 

38.7  +9.0 

15.5 

44.61     .09 

72.4     3.3 

36.68     .09 

33.7     1.4 

65.55     .33 

12.2    3.9 

27.87     .11 

38.3  +0.3 

25.5 

44.67     .05 

74.5    3.0 

36.76     .06 

35.0     1.3 

65.77  +.13 

15.2     3.0 

27.96     .07 

38.1    0.0 

Oct.    5.5 

44.70  +.01 

76.4     1.8 

36.79  +.03 

36.1     1.0 

65.81  -.06 

18.2    3.0 

28.02     .04 

38.2  -0.9 

15.5 

44.70  -.03 

78.0     1.5 

36.80  -.01 

37.0    0.8 

65.65     .34 

21.2     9.9 

28.04  +.01 

3a5    0.4 

25.4 

44.66  -.05 

79.4  +1.3 

36.78  -.04 

37.6  +0.5 

65.32  -.43 

24.1  -8.7 

28.03  -.03 

38.9-0.5 

Nov.  4.4 

44.60     .07 

80.5     1.0 

36.73     .06 

38.0    0.3 

64.82     .57 

26.7    9.4 

28.00     .04 

39.5   0.' 

14.4 

44.51     .10 

81.3    0.7 

36.66     .08 

38.2  +0.1 

64.18     .70 

28.8    8.0 

27.95     .06 

40.2   0.7 

24.3 

44.40     .13 

61.8  +0.4 

36.57    .09 

38.2  -o.l 

63.43     .80 

30.6     1.5 

27.88    .08 

40.9   0.7 

Deo.  4.3 

44.28     .13 

82.0    0.0 

36.47     .10 

38.0    0.3 

62.59     .87 

31.8    0.9 

27.79    .09 

41.7   0.0 

14.3 

44.15 -.13 

81.9  -0.3 

36.36  -.11 

37.6  -0.5 

61.70 -.90 

32.3  -0.3 

27.69  -.10 

48.6  -4.7 

24.3 

44.01     .14 

81.5    0.6 

36.25     .11 

37.0    0.7 

60.79     .90 

32.2  +0.3 

27.59    .10 

43.2   0.7 

34.2 

43.87  -.14 

80.7  -0.9 

36.14  -.19 

36.3  -0.8 

59.89  -.88 

31.5  +1.0 

27.48  -.11 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Castiopea. 

0Ceti. 

21  CossiopeaB. 

ePiscium. 

Mean 
Solar 
Date. 

Right 
Aaoenaion. 

Declination 
North. 

Right 
Aaoenaion. 

Declination 
South, 

Right 
Ascension. 

Declination 
North. 

Right 
Aaoenaion. 

Declination 
North.      1 

h     m 
0  84 

+55°  55 

h     m 

0  36 

-18°  35 

h     m 

0  38 

+74°  22 

h      m 

0  57 

i 

+  7  17  1 

(Dec.30.3) 

8 

15.00  -.99 

7L4  -0.1 

a 
3.08  -.19 

40.7  -0.6 

22.20  -.71 

84.6  +0.3 

8 

13.13 -.11 

i 

46.4  -0.6 

Jan.   9.2 

14.70     .99 

71.0    0.7 

2.96     .19 

41.1     0.3 

21.47    .73 

84.6  -0.3 

13.01     .19 

46.7     0.7 1 

19.2 

14.41     .96 

70.1     1.9 

2.84     .19 

41.4  -0.1 

20.74     .71 

84.0    0.9 

12.90    .hi 

45.0    0.7 

29.2 

14.13     SI 

68.7     1.6 

2.73     .11 

41.3  +0.9 

20.05     .66 

82.8     1.5 

12.78    .11 

44.4     0.7 ; 

Feb.  8.1 

13.88     .94 

66.9     1.9 

2.63     .09 

41.0    0.5 

19.41     .59 

81.0     9.0 

12.67     .10 

43.7    0.6 

18.1 

13.66  -.19 

64.8  -9.9 

2.54  -.07 

40.4  +0.7 

18.86  -.49 

78.9  -9.4 

12.57  -.09 

43.2  -0.5 , 

28.1 

13.49    .14 

62.5     9.4 

2.48     .05 

39.6    1.0 

18.43     .38 

76.3     9.7 

12.49    .06 

42.7    0.4 1 

Mar.  10.1 

13.38    .09 

60.0    9.5 

2.44  -.09 

38.4     1.3 

18.11      .94 

73.5    9.9 

12.44  -.03 

42.4   -o.w 

20.0 

13.34  -.01 

57.5    9.5 

2.44  +.09 

37.1     1.5 

17.95  -.09 

70.6     3.0 

12.43    .00 

42.2    0.0, 

30.0 

13.37  +.07 

55.0    9.4 

2.48     .06 

35.5    1.7 

17.93  +.06 

67.6    9.9 

12.44  +.04 

42.3  +0.9 

Apr.   9.0 

13.48  +.14 

52.7  -9.1 

2.56  +.10 

33.6  +1.9 

18.07  +.99 

64.8  -0  7 

12.50  +.08 

42.6+0.4 

19.0 

13.66     .91 

50.7    1.8 

2.68     .14 

31.6    9.1 

18.36    .36 

62.1     9.5 

12.61     .19 

43.2    0.7 

28.9 

13.91     .98 

49.1     1.4 

2.84     .16 

29.4    9.9 

18.80     .50 

59.6    9.1 

12.75    .17 

44.0     0.9! 

Hay  8.9 

14.22    .34 

47.8    1.0 

3.05    .99 

27.1     9.3 

19.36    .61 

57.9    1.7 

12.94     .91 

45.0     1.9 

18.9 

14.59     .39 

47.0  -0.5 

3.29    .96 

24.7    9.4 

20.03    .71 

56.4     1.9 

13.16    .94 

46.4     1.4 ' 

! 

28.9 

15.01  +.43 

46.8    0.0 

3.56  +.96 

22.3  +9.4 

20.79  +.79 

65.5  -0.7 

13.42  +.97 

47.9  +1.6J 

June  7.8 

15.46     .46 

47.0  +0.5 

3.86     .31 

19.9    9.3 

21.61     .84 

55.1  -o.l 

13.70    .99 

49.6    1.8 

17.8. 

15.93     .47 

47.7    0.9 

4.17     .38 

17.6    9.9 

22.47     .87 

55.2  +0.4 

14.01     .31 

51.5     1.9 

27.8 

16.41      .48 

48.8     1.4 

4.50     .33 

15.5    9.0 

23.35    .87 

55.9     0.9 

14.32    .39 

53.5    9.0 

Jnly  7.7 

16.88    .46 

50.5     1.8 

4.82     .39 

13.6    1.8 

24.22     .85 

57.1     1.5 

14.64     .31 

55.5    9.0 

17.7 

17.34  +.44 

52.5  +9.9 

5.15  +.31 

11.9+1.5 

25.06  +.89 

58.8  +1.9 

14.95  +.30 

1 
57.5  +9.0, 

27.7 

17.77     .41 

54.9    9.5 

5.45     .30 

10.5    1.9 

25.86     .76 

61.0     9.4 

15.25     .99 

59.5     1.9 l 

Aug.  6.7 

18.16     .37 

57.6    9.8 

5.74     .97 

9.5    0.9 

26.58    .68 

63.6     9.8 

15.53     .97 

61.3     1.81 

16.6 

18.51     .39 

60.5    3.0 

5.99     .94 

8.8    0.5 

27.22    .60 

66.5    3.1 

15.78     .94 

63.0     1.6 

26.6 

18.81      .97 

63.6    3.1 

6.21     .90 

8.5  +0.9 

27.77     .50 

69.8    3.3 

16.01     .91 

64.5     1.4 

Sept.  5.6 

19.05  +.» 

66.8  +3.9 

6.40  +.17 

8.5  -0.9 

28.22  +.39 

73.2  +3.5 

16.20  +.17 

65.9  +1.9 

15.5 

19.24     .16 

70.1     3.3 

6.55     .13 

8.9    0.5 

28.56    .98 

76.8     3.6 

16.36     .14 

67.0     1.0 1 

25.5 

19.37     .10 

73.3     3.9 

6.66     .09 

9.5    0.8 

28.78    .16 

80.5    3.7 

16.48    .11 

67.8    0.8 

Oct    5.5 

19.44  +.05 

76.5    3.1 

6.73    .05 

10.4     1.0 

28.88  +.04 

84.2    3.7 

16.57     .07 

68.5    0.5  J 

15.5 

19.46  -.01 

79.6     9.9 

6.76  +.09 

11.5      1.9 

28.87  -.07 

87.9    3.6 

16.63     .04 

68.9    0.3 

25.4 

19.42  -.06 

82.4  +9.7 

6.76  -.01 

12.7  -1.3 

28.73  -.19 

91.4+3.4 

16.66  +.01 

69.1  +0.1 

Nov.  4.4 

19.34     .11 

85.0     9.4 

6.73     .04 

14.0     1.3 

28.49    .30 

94.6    3.1 

16.66  -.01 

69.2    0.0 

14.4 

19.20    .15 

87.2    9.0 

6.68    .06 

15.4     1.3 

28.13    .40 

97.6    9.8 

16.63     .04 

69.0  -0.9 

24.3 

19.03    .19 

89.1     1.6 

6.60     .08 

16.6     1.9 

27.68    .50 

100.1     83 

16.58     .06 

68.7    0.3 

Dec.  4.3 

18.81     .93 

90.5     1.9 

6.51     .10 

17.8    l.l 

27.14     .68 

102.2     1.9 

16.52     .08 

68.4     0.4 

14.3 

18.57  -.96 

91.5  +0.7 

6.40  -.11 

18.8  -0.9 

26.52  -.65 

103.8  +1.3 

16.43  -.09 

67.9  -0.5] 

24.3 

18.30     .98 

91.9  +0.2 

6.29     .19 

19.6     0.7 

25.84     .69 

104.8     0.7 

16.33     .10 

67.3    0  6 

34.2 

18.02  -.98 

91.9  -0.3 

6.17  -.11 

20.2  -0.5 

25.13 -.79 

105.3  +0.1 

16.23  -.11 

66.7  -0.7 
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APPARENT  PLACES  FOB  THE  UPPEH  TRANSIT  AT  WASHINGTON. 

(3  An druiitei] ,:>.<. 

0i  C«ti. 

3d  Cassiopaa?. 

q  Piacium. 

Menu 
Date, 

Eight 
AftfluiaioB* 

Declination 
Forth, 

Right 
AflconaloEL 

Duel!  tuition 
South* 

Right 

Ascension. 

B.M-llnjitlon 
Narik- 

Bight 
Ascension    ' 

: 

DwHaation  j 

Si    l 

h       Dl 

1     3 

o        t 

+35    2 

h      in 

1   18 

O               t 

—  8  44 

h      m 

]  22 

+69  41 

h       m 

1  25 

+  14  46 

(Dec.30.3) 

33.55  -.18 

17*5  -0.9 

30.73  -ll 

75J  -Q.S 

p 

62.42  -.43 

it 
64.9  K>  > 

■ 

35.07  -.11 

40,(1  -4.5 

Jan.   9.3 

33.39     .10 

17.1     0.6 

30.61     .19 

75.8    0.6 

61.91     .59 

65.4  +0.9 

34.95     .19 

39.4    0.6 

19.2 

33.22     .17 

16.4     0.9 

30.49    .19 

76.3     0.4 

61.37    .54 

65.4  -0.4 

34.82     .13 

38.6   0.7 

29.2 

33.05     .16 

15.4     1.1 

30.37     .19 

76.7  -0.9 

60.83     .63 

64.7    0.9 

34.69     .13 

38.1    0.7 

Feb.  8.2 

32.89     .15 

14.1     1.3 

30.25    .11 

76.8    0.0 

60.31     .50 

63.5    1.4 

34.56     .19 

37.4    0.8 

18.1 

32.75  -.13 

12.7  -1.5 

30.14  -.10 

76.8  +0.9 

59.84  -.44 

61.8-1.9 

34.44  -.11 

36.6  -0.7 

28.1 

32.63     .10 

11.1     1.6 

30.04     .08 

76.5    0.4 

59.43     .37 

59.7     9.3 

34.34     .69 

35.9   0.7 

Mar.  10.1 

32.55     .06 

9.4     1.6 

29.97     .05 

76.0    0.6 

69.10     .98 

57.3     9.5 

34.26     .06 

35.2   0.6 

20.1 

32.51  -.09 

7.8     1.5 

29.93  -.09 

75.2    0.9 

58.87     .17 

64.7    9.7 

34.21  -.03 

34.7    0.4 

30.0 

32.51  +.03 

6.3     1.4 

29.93  +.09 

74.2    1.1 

58.76  -.05 

51.9     9.7 

34.20  +.01 

34.3    0.3 

Apr.   9.0 

32.57  +.06 

5.0  -1.9 

29.97  +.06 

72.9  +1.4 

58.77  +.07 

49.2  -9.7 

34.23  +.05 

34.2  -0.1 

19.0 

32.68    .14 

3.9     0.9 

30.04     .10 

71.4     1.6 

58.90     .19 

46.5     9.5 

34.31     .10 

34.2  44.9 

29.0 

32.84     .19 

3.2    0.6 

30.16    .14 

69.8    1.6 

59.14     .30 

44.1     8.9 

34.43     .14 

34.6    03 

May  8.9 

33.05    .93 

2.7  -4).3 

30.33    .18 

67.9    9.0 

59.51     .41 

42.0    1.9 

34.60    .19 

35.2    0.7 

18.9 

33.31     .98 

2.7  +0.1 

30.53     .99 

65.8    9.1 

59.97     .51 

40.3    1.5 

34.81     .93 

36.0    1.0 

28.9 

33.61  +.31 

3.0  +0.5 

30.77 +.95 

63.7  +9.9 

60.52  +.59 

39.1  -1.0 

35.05  +.96 

37.2  +1J 

Jane  7.8 

33.93     .34 

3.7    0.9 

31.04     .98 

61.5    9.9 

61.15     .65 

38.3  -4).5 

35.33     .99 

38.5    1.5 

17.8 

34.28    .95 

4.7     1.9 

31.33    .30 

59.3    9.9 

61.81     .68 

38.0    0.0 

35.63     .31 

•  40.1    1.7 

27.8 

34.64     .36 

6.1      1.5 

31.64     .31 

57.1     9.1 

62.52    .71 

36.2  +0.5 

35.94     .39 

41.9    1.8 

July  7.8 

35.00    .36 

7.8     1.8 

31.95    .31 

55.0    8.0 

63.24     .79 

39.0     1.0 

36.26     .39 

43.7    1.9 

17.7 

35.36  +.35 

9.7  +9.1 

32.27  +.31 

53.1  +1.8 

63.95  +.71 

40.2  +1.5 

36.59  +.39 

45.7  49  0 

27.7 

35.70     .33 

11.9    9.9 

32.57     .30 

51.4     1.6 

64.65     .68 

41.9     1.9 

36.90     .31 

47.6    U 

Ang.  6.7 

36.02     .30 

14.2    9.3 

32.86    SB 

49.9     1.3 

65.31     .64 

44.0     9.3 

37.19     .99 

49.6    IJ 

16.6 

36.32     .97 

16.6     9.4 

33.13     .96 

48.8     1.0 

65.92     .59 

46.5    9.6 

37.47     .96 

51.4    1.8 

26.6 

36.58     .94 

19.0     9.4 

33.38    .93 

47.9    0.7 

66.48     .59 

49.3    9.9 

37.72     .93 

53.2    1.7 

Sept  5.6 

36.80  +.90 

21.5+9.4 

33.59  +.90 

47.3  +0.4 

66.96  +.45 

52.4  +3.9 

37.94  +.90 

54.6  +13 

15.6 

36.99     .17 

23.9    9.4 

33.77     .16 

47.1  +0.1 

67.37    .36 

55.7     34 

38.13    .17 

56.2    U 

25.5 

37.13     .13 

26.3    9.3 

33.91     .13 

47.1  -0.9 

67.69    .98 

59.1     3.5 

38.28    .14 

57.5    U 

Oct.    5.5 

37.24     .09 

28.5    9.1 

34.02     .09 

47.5    0.4 

67.93     .19 

62.6    3.5 

38.40    .11 

56.5    1.0 

15.5 

37.31     .05 

30.5     1.9 

34.10     .06 

48.0    0.7 

68.08    .10 

66.1     3.5 

38.49    .07 

59.4    0.8 

i 

25.5 

37.34  +.09 

32.4  +1.7 

34.14  +.03 

48.8  -0.8 

68.13  +.01 

69.5  +3.4 

38.55  +.04 

60.1  +«.e 

Nov.  4.4 

37.34  -.09 

34.0     1.5 

34.15     .00 

49.7    0.9 

68.10 -.08 

72.8    3.9 

38.58  +.01 

60.5    0.4 

14.4 

37.31     .05 

35.4     1.9 

34.14  -.09 

50.7     1.0 

67.97     .17 

75.9    9.9 

38.58  -.01 

60.8+0  J 

24.4 

37.25     .06 

36.5    0.9 

34.10     .05 

51.7     1.0 

67.76     .95 

78.6    9.6 

38.55    .04 

60.9    0.0 

Dec.  4.3 

37.15     .10 

37.3     0.6 

34.05     .07 

52.8    1.0 

67.46     .33 

81.0     9.9 

38.50    .06 

60.9  -o.i 

14.3 

37.04  -.19 

37.8  +0.3 

33.97  -.09 

53.8  -0.9 

67.09  -.40 

82.9  +1.7 

38.43  -.08 

60.7  -O.J 

24.3 

36.91     .14 

37.9    0.0 

33.87     .10 

54.6    0.8 

66.66     .46 

84.4     1.9 

38.34     .10 

60.4    0.4 

34.3 

36.76  -.16 

37.8  -0.3 

33.77  -.11 

55.4  -0.7 

66.17 -.59 

85.3  +0.6 

38.23  -.11 

59.9  -03  j 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON.                       1 

Mean 
8olar 
Date. 

a  Eridani. 
(Ackemar.) 

o  Piscium. 

fi  Arietis. 

50  Cassiopeae. 

Bight 
Ascension. 

OeoUnation 
South. 

Eight 
Ascension. 

Declination 
North. 

Bight 
Asoension. 

Declination 
Worth. 

Bight 
Ascension. 

Declination 
North. 

b     m 

1  33 

-57°  47 

h     m 

1  39 

+  8°  36 

h     m 

1  48 

+20°  16 

h     m 

1  53 

+71°  53 

(Dec.30.3) 

• 
36.50  -.31 

6d'V  -0.8 

s 
34.49  -.10 

8.4  -0.6 

8 

33.16 -.11 

11.2  -0.3 

8 

69.78  -.59 

it 
30.4  +1.3 

Jan.    9.3 

36.19     .38 

69.1  -o.i 

34.31     .19 

7.8    0.6 

33.04     .13 

10.8     6.4 

69.93     .57 

31.4    0.7  j 

19.9 

35.86    .» 

69.0  +e.5 

34.19     .13 

7.2    0.6 

32.90     .14 

10.3     0.6 

61.63    .61 

31.8  -HM  ' 

39.2 

35.54    .31 

68.2    1.0 

34.06     .13 

6.6    0.6 

32.76    .14 

9.6     0.7 

61.09     .61 

31.6  -0.5  ' 

Feb.   8.9 

35.94     .99 

67.0     1.S 

33.93     .13 

6.1     0.6 

32.61     .14 

8.9     0.8 

60.41     .60 

30.8     1.0  ' 

18.1 

34.95  -.96 

65.9+9.0 

33.80  -.19 

5.5  -0.5 

32.47  -.13 

8.1  -0.8 

59.89  -.55 

29.5  -1.5 

38.1 

34.71     JO 

69.9    9.4 

33.70     .10 

5.1     0.4 

32/35    .11 

7.2     0  8 

59.30     .48 

97.7     9.0 

Mar.  10.1 

34.50     .18 

60.3    9.8 

33.61     .07 

4.8     0.3 

32.25    .09 

6.4     0.8 

58.86     .39 

95.6    9.5 

20.1 

34.35    .19 

57.3    3.1 

33.55  -.04 

4.6  -0.1 

32.18    .05 

5.6     0.7 

58.59    .98 

93.1     9.6 

30.0 

34.96  -.06 

54.1     3.4 

33.53     .00 

4.6  +0.1 

32.14  -.01 

5.0     0.6 

58.30     .15 

90.5    9.7 

Apr.   9.0 

34.93    .00 

50.6  +3.5 

33.55  +.04 

4.8  +0.3 

32.15  +.03 

4.5  -0.4 

58.91  -.09 

17.7  -9.7 

19.0 

34.97  +.07 

47.0     3.6 

33.61     .08 

5.2     0.6 

32.21     .08 

4.2  -0.9 

58.26  +.19 

15.0     9.6 

29.0 

34.38    .14 

43.4     3.6 

33.71     .13 

5.9     0.8 

32.31     .13 

4.2  +0.1 

58.44     .95 

19.5    9.4  ' 

May   8.9 

34.56    .81 

39.7     3.6 

33.86     .17 

6.8    10 

32.46     .17 

4.4     0.4 

58.76     .38 

10.1     9.1 

18.9 

34.81     .96 

36.9     3.4 

34.06     .91 

8.0    1.3 

32.66     .21 

4.9     0.6 

59.19     .49 

8.1      1.8 

98.9 

SS.19  +.34 

32.9  +3.9 

34.29  +.95 

9.4  +1.5 

32.89  +.95 

5.7  +0.9 

59.74  +.59 

6.5  -1.4 

Jane  7.8 

35.48    .30 

99.8    9.9 

34.55     .97 

10.9     1.6 

33.16     .98 

6.7     1.1 

60.37     .67 

5.3     1.0 

17.8 

35.90    .43 

97.0     9.6 

34.84     .30 

12.6     1.8 

33.46     .31 

8.0     1.4 

61.08     .73 

4.6  -0.5  | 

87.8 

36.35    .46 

94.7    9.1 

35.14     .31 

14.5     1.9 

33.77     .32 

9.4     1.6 

61.84     .77 

4.3    0.0 

July  7.8 

36.83    .46 

99.7     1.7 

35.46    .39 

16.4     1.9 

34.10     .33 

II. 1      1.7 

62.63     .80 

4.6  +0.5 

17.7 

37.31  +.49 

21.3  +1.9 

35.77  +.31 

18.3  +1.9 

34.43  +.33 

12.9  +1.8 

63.43  +.80 

5.4  +1.0 

97.7 

37.80    .46 

90.5  +0.6 

36.08     .30 

20.2     1.8 

34.75     .39 

14.7     1.9 

64.23     .79 

6.7     1.5 

Aug.  6.7 

38.97     .46 

90.9    0.0 

36.38     .99 

22.0     1.7 

35.06     .39 

16.6     1.9 

65.00     .75 

8.4     1.9 

16.7 

38.79    .43 

90.5  -0.6 

36.66     .97 

23.7     1.6 

35.36     .98 

18.5     1.9 

65.73     .71 

10.5    9.3 ' 

96.6 

39.13     .38 

91.3    1.1 

36.91     .94 

25.2     1.4 

35.63     .96 

20.4     1.8 

66.41     .65 

19.9    9.6 ' 

Sept  5.6 

39.49  +.33 

99.7  -1.6 

37.14  +.91 

26.5+1.9 

35.87  +.93 

22.1  +1.7 

67.02  +.58 

15.7  +9.9, 

15.6 

39.79    .97 

94.5    9.1 

37.34     .18 

27.7     1.0 

36.08     .90 

23.8     1.6 

67.56     .50 

18.8     3.9 

95.5 

40.09    .90 

96.8    9.4 

37.50     .15 

28.6    0.8 

36.26     .16 

25.2     1.4 

68.02    .41 

22.1     3.3  \ 

Oct.    5.5 

40.19     .13 

29.3    9.7 

37.63     .19 

29.3    0.6 

36.41     .13 

26.6     1.9 

68.38    .33 

25.5    3.4 ; 

15.5 

40.99  +.06 

39.1     9.8 

37.74     .09 

29.7    0.4 

36.53     .10 

27.7     1.1 

68.65     .99 

28.9    3.5 ' 

i 

95.5 

40.39  -.01 

35.0  -9.9 

37.81  +.06 

30.0  +0.9 

36.61  +.07 

28.7  +0.9 

68.82  +.11 

32.4  +3.4 

Nov.  4.4 

40.98    .07 

37.9     9.8 

37.85  +.03 

30.1     0.0 

36.67     .04 

99.4     0.7 

68.88  +.01 

35.8    3.3 

14.4 

40.17     .13 

40.7     9.6 

37.86     .00 

30.0  -O.l 

36.69  +.01 

30.0    0.5 

68.83  -.10 

39.0     3.1  ' 

94.4 

40.01     .19 

43.9     9.3 

37.85  -.03 

29.8    0.3 

36.69  -.09 

30.5    0.3 

68.69     .90 

42.1     9.9 

Dec  4.4 

39.80    .93 

45.3    9.0 

37.81     .05 

29.5    0.4 

36.65     .05 

30.7  +0.9 

68.43     .30 

44.8    9.5! 

14.3 

39.55  -.97 

47.1  -1.5 

37.75  -.07 

29.0  -0.5 

36.59  -.07 

30.8     0.0 

68.08  -.39 

47.1  +9.1. 

94.3 

39.96    .30 

48.3     1.0 

37.67     .09 

24.6    0.5 

36.51     .09 

30.7  -0.9 

67.64     .47 

48.9     1.6 

34.3 

38.95  -.31 

49.1  -0.5 

37.57  -ai 

28.0  -0.6 

36.41  -.11 

30.5  -0.3 

67.14  -.54 

50.3  +1.0 ' 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Arietis. 

ft  Ceti. 

i  Cassiopea. 

f'Ctti. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

DeclinatSoa  j 
North. 

li      m 

2    0 

+22  56 

h     m 

2    7 

o         / 

+  8  19 

h     m 

2  19 

+66  54 

h      m 

2  22 

o        » 

+  7  57 

(Dec.30.3) 

8 

57.78  -.11 

30.9-0.1 

9.C6  -.09 

44.5  -0.6 

8 

60.16  -.36 

36.5  +1.4 

a 
18.19  -.08 

53.0  -•* 

Jan.   9.3 

57.66     .13 

30.7     0.3 

9.56     .11 

43.9     0.6 

59.77     .41 

37.7     0.9 

18.09     .11 

54.4    0-5 

19.2 

57.52     .14 

30.3     0.5 

9.44     .13 

43.4     0.6 

59.34     .45 

38.3  +0.3 

17.97     .13 

&).9     0  5 

29.2 

57.37     .15 

29.7     0.7 

9.30     .14 

42.8     0  5 

58.87     .47 

38.3  -0.8 

17.84     .14 

53.3    03 

Feb.   8.2 

57.22     .15 

29.0     0.8 

9.16     .14 

42.3     0.5 

58.39     .48 

37.9     0.7 

17.70     .14 

52.9    0.5 

18.2 

57.07  -.M 

28.1  -0.9 

9.03  -.13 

41.8  -0.4 

57.93  -.45 

36.9  -1.9 

17.56  -.14 

52.4 -0.4  J 

28  2 

56.94     .19 

27.3    0.9 

8.90     .19 

41.5     0.3 

57.50     .40 

35.4     1.7 

17.42     .13 

52.1    0.3 

Mar.  10.1 

56.82     .10 

26.4     0.9 

8.79     .10 

41.2    0.9 

57.12     .34 

33.6     9.0 

17.31     .11 

51.8  -0.8 1 

20.1 

56.74     .07 

25.5    0.8 

8.71     .07 

41.0  -O.l 

56.82     .96 

31.4     9.3 

17.21     .08 

51.7    «.0 

30.1 

56.69  -.03 

24.7     0.7 

8.66  -.03 

41.1  +0.1 

56.60     .17 

29.0     9.5 

17.15  -.04 

51.8+0.1 

i 

Apr.  9.1 

56.69  +.09 

24.1  -0.5 

8.66  +.01 

41.3  +0.3 

56.49  -.06 

26.5  -9.5 

17.12     .00 

52.0  +0.3 

19.0 

56.73     .06 

23.7    0.3 

8.69     .06 

41.7     0.5 

56.48  +.04 

23.9    9.5 

17.15  +.04 

52.4    0.5 ! 

29.0 

56.82     .19 

23.5  -0.1 

8.77     .10 

42.3    0.8 

56.58     .16 

21.5    9.4 

17.21     .09 

53.1    0.8 

May  9.0 

56  97     .16 

23.5  +0.9 

8.89     .15 

43.2     1.0 

56.79     .97 

19.2    9.1 

17.32     .13 

53.9    1.0  > 

18.9 

57.15     .91 

23.8    0.4 

9.06     .19 

44.3     1.9 

57.10     .36 

17.2     1.8 

17.48     .18 

55.0    1.9  i 

1 

28.9 

57.38  +.95 

24.4  +0.7 

9.27  +.93 

45.6  +1.4 

57.51  +.45 

15.6  -1.5 

17.67  +-.99 

56.3+1.4 

June  7.9 

57.65     .98 

25.2     1.0 

9.52     .96 

47.1      1.6 

57.99     .59 

14.3     1.0 

17.91      .95 

57.6    1.6 1 

17.9 

57.94     .30 

26.3     1.9 

9.79     .98 

48.8     1.7 

58.55     .68 

13.5    0.6 

18.17     .97 

59.4    1.7 1 

27.8 

58.26     .39 

27.6     1.4 

10.08     .30 

50.6     1.8 

59.15     .69 

13.1  -0.2 

18.46     .99 

61.2    1.8  j 

July  7.8 

58.59     .33 

29.2     1.6 

10  39     .31 

52.4     i.6 

59.79     .65 

13.2  40.3 

18.76     .31 

62.9    1.8 « 

17.8 

58.92  +.33 

30.8  +1.7 

10.70  +.31 

54.2  +1.6 

60.15  +.66 

13.7  +0.8 

19.07  +.31 

64.8  +1.8 

27.7 

59.25     .39 

32.6     1.8 

11.02     .31 

56.1     1.6 

61.11      .66 

14.7     1.9 

19.38     .31 

66.5    1.7 

Aug.  6.7 

59.57     .31 

34.5     1.9 

11.32     .30 

57.8     1.7 

61.77     .64 

16.1      1.6 

19.69     .30 

68.3    18 

16.7 

59.88     .99 

36.3     1.9 

11.61     .98 

59.4     1.5 

62.40     .61 

17.9     9.0 

19.98     .99 

69.8    1.5  • 

26.7 

60.16     .97 

38.2     1.8 

11.88     .96 

60.9     1.4 

62.99     .57 

20.1     9.3 

20.26     .97 

71.?    1J 

Sept  5.6 

60.42  +.94 

40.0  +1.7 

12.12  +.93 

62.2  +1.9 

63.54  +.59 

22.6  +9.6 

20.51  +.94 

72.5  +1.1 

15.6 

60.64     .91 

41.7     1.6 

12.34     .90 

63.2     1.0 

64.04     .47 

25.3     9.9 

20.74     .99 

73.5    0.0 1 

25.6 

60.84     .18 

43.2     1.5 

12.53     .17 

64.1     0.7 

64.47     .40 

28.3     3.1 

20.95     .19 

74.3    0.7 1 

Oct.    5.6 

61.00     .15 

44.7     1.4 

12.69     .H 

64.7    0.5 

64.84     .33 

31.4     3.9 

21.12     .16 

74.9    0.5 

15.5 

61.13     .19 

45.9     1.9 

12.82     .11 

65. 1     0.3 

65.13     .96 

34.6     3.9 

21.27     .13 

75.2    0.3; 

25.5 

61.23  +.09 

47.0  +1.0 

12.92  +.08 

65.3  +0.1 

65.35  +.18 

37.8  +3.9 

21.38  +.10 

1 
75.4  +0.1 

Nov.  4.5 

61.30     .06 

48.0    0.8 

12.99     .05 

65.3  -O.l 

65.49     .09 

41.1     3.1 

21.47     .07 

75.4  -0.1 ' 

14.4 

61.34  +.03 

48.8    0.6 

13.03  +.03 

65.2    0.9 

65.54  +.01 

44. 1     3.0 

21.52     .04 

75.2    0.2  [ 

24.4 

61.35  -.01 

49.4     0.5 

13.04     .00 

65.0     0.3 

65.51  -.07 

47.1     9.8 

21.55  +.01 

74.9    0.3 

Dee.  4.4 

61.33     .04 

49.8    0.3 

13.03  -.03 

64.6     0.4 

65.39     .16 

49.7     9.5 

21.55  -.09 

74.5    0.4 

14.4 

61.28 -.07 

50.0  +0.1 

12.99  -JK> 

64.2  -0.5 

65.19 -.94 

52.0  +9.1 

21.51  -.04 

74.1  -*.5 

24.3 

61.20     .09 

50.0  -0.1 

12.92     .08 

63.7     05 

64.92     .31 

54.0     1.7 

21.46     .07 

73.6    0.5 

34.3 

61.10  -.19 

49.9  -0.3 

12.83  -.11 

63.2  -0.6 

64.57  -.37 

55.5  +1.9 

21.37 -.09 

73.1  -0.0 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Cet. . 

oCflU. 

48  Cepbei  (H,) 

;  Arietta. 

if  on 

Sol»r 
Date. 

Right 
Asriuahui 

Deolimitioii 
North. 

Eight 

AftCGElBiQn. 

Duclinatloji 
North. 

Eight 
Aitienaiou- 

Declination 
North. 

Eight 
ArtifnHioh 

Dct-HiiAtltni 
Nt*rth. 

h       hi 

2  37 

+  2  46 

h      in 

2  56 

+  3°  39 

b      m 

3    6 

+77°  19 

)l         IU 

3     8 

+20  38 

(Dec,  30. 3 

■ 
35.67  -,oe 

j  a' 3 -o.7 

31,48  -.07 

22,1  ^,7 

■ 

24.19  -J>7 

56.2  +3.3 

• 

34.47  -.07 

9.8     0,0 

Jan.    9,3 

35.58     .11 

J  1.6     0.0 

31.39     .10 

21,5     0.8 

23.54     .71 

58.1      1,7 

34.39     .10 

9.7  -0.1 

19,3 

35.46     ,13 

11.0     0.0 

31.23    .u 

20.9     0.0 

22,78     .81 

59,6     1  9 

34.27     .13 

9.5     0.9 

29.3 

35.3H    .14 

10.5     0^5 

31.15     .14 

20,4     0.5 

21.93     .87 

60.5  +0.6 

34,13     .15 

9.2     0.3 

Fi*b.    8.2 

35.19     ,14 

10. 1     o.i 

31.00     .1* 

19,9     0.4 

21.03     .01 

60.9     0.0 

33.98     .16 

8.9     0,4 

18,2 

35.04  -.14 

9.8  -0,3 

30,85  -.la 

19.6  -0.3 

20.11  -.90 

6P.5  -0.6 

33.82  -.16 

8,4  -0.5 

28.2 

34.90     .13 

9.6  -0,1 

30.70     .u 

19.4  -O.I 

19.22     .85 

59.6     l.i 

33,65     .16 

7.9     0.5 

MjuM0.2 

34.77     .11 

9.5    0.0 

30.57     .13 

19.3     0.0 

18.41     .7? 

58.3     1.6 

33.50     .14 

7,3  0.6 ; 

aoj 

34.67     .09 

9.7  +0.3 

30.45     ,L0 

19,4  +0.2 

17.68     .00 

56.4     9.0 

33,36     .19 

6.8    0.5 

30.1 

34. 511     .06 

10.0     0.4 

30.36     .07 

19.7     0.4 

17.  L0     .50 

54.2     9.4 

33.26     .09 

6.3    0.5 

Apr.   9.1 

34.56  -,09 

10.5+0.6 

30.30  -.03 

20.1  +0.8 

16.68  -.33 

51.7  -3,0 

33.19  -.05 

l 
5,9  -0,4  1 

1           19.0 

34,66  +,oa 

11.2    0.8 

30.29  +.01 

20.8     0.6 

16.44  -.10 

49.0     9.7 

33.17     .00 

5.6     0.9 

29.0 

34.111      .07 

12. 1     i.o 

30.32     .05 

21.6     1.0 

16.37  +.03 

46.3     9.7 

33.19  +,05 

5.4  -0.1 

May   9,0 

34,70     .13 

13.3     1.9 

30.39     .10 

2*2.7     1.3 

16.51       .33 

43.5     9.0 

33.26     ,10 

5.4  +o.i 

1             19,0 

34.84     .16 

14.G     1.4 

30.51     .14 

23,9     t.4 

16.83     .41 

41.0     3.4 

33.38     ,14 

5.7     0.3 

289 

35.02  +  .90 

16,1  +1,6 

30.68  +.18 

25.4  +1.5 

17.33  +.58 

38.6  -3.9 

33.55  +.19 

6,1  +0.5 

JuD©  7.9 

35,23    ,sa 

17.8     1.7 

30.88     .99 

27.0     1.6 

17.99     .73 

36,6     1,9 

33,76     ,93 

6.8    0.6 

17.9 

35.48     .26 

19.6     1.8 

31.12      ,35 

28.7     1.7 

18.79     .80 

34.9     1.5 

34.01     .28 

7.6     1.0 

27.8 

35,76     .28 

21.5     1.3 

31.39     .38 

30,5     1.8 

19.71      .97 

33  6     I.o 

34,29     .33 

8,6     l.i 

July  7,8 

36.05     ,30 

23.4     1.3 

31.67     .00 

32,3     1.8 

20,72    1.05 

32.8     0.6 

34.59     ,30 

9.9     1,3 

17.8 

36.36  +.31 

35.2  +1,8 

31,97  +,30 

34.1  +1.8 

21,80+1,10 

32.5  -O.l 

34,90  +.31 

11.2  +1.4 

27.8 

36.67     ,30 

27.0     1.7 

32,28     .31 

35.8    1.7 

22,93   1.13 

32,6  +0,4 

35.23     ,39 

126     1,4 

Aug,  6,7 

36.97     .30 

28.7     1.6 

32.59     .30 

37.5     1.5 

24.07   1.14 

33.2     0.8 

35.55     ,3S 

14,0     1.5 

16.7 

37.27     >39 

30.1     1.4 

32.88     .30 

38.9     1.4 

25.21    1.13 

34.2     1.3 

35.87     .31 

15,5     Lb 

26.7 

37.55     .37 

31.4     1.3 

33.17     .38 

40,2     1  3 

26.32   1,09 

35,7     1.7 

36,18     .30 

17.0     1.4 

Sept.  5.7 

37.81  +.35 

32.4  +0.0 

33.44  +.30 

4  1 .2  +0,0 

27.39+1.03 

37.  C  +2.1 

36.47  +.28 

18.3  +1.3 

15.6 

38.05     .33 

33.2    0.7 

33.69     .31 

42.0     0.7 

28.38     .95 

39.9     9.4 

36.75     .36 

19.6     1.9 

25,6 

:W.26     .30 

33.7     0.4 

33,92     .91 

42.6     0.4 

29.29     .80 

42.5    9.7 

37.00     .34 

20,8     L.i 

Oct.    5.6 

38.44     ,17 

34.0  +0.3 

34.12     .10 

42,8  +0,3 

30.11      .75 

45.4     3.0 

,17,23     ,91 

21.9     i.o 

15,5 

38,60     .14 

34.1  -0.1 

34.30     .10 

42.9     0.0 

30.80     .63 

48.5     3,2 

37,42     ,19 

22,8    0.» 

25.5 

38.73  -Ml 

33.9  -0,3 

34.44  +.L3 

42.7  -0.3 

31.36  +.49 

514)  +3.3 

37,60  +.18 

23.6  +0.7 

Nov.  4.5 

38,82     .06 

33.5     0.4 

34.56     .10 

42,4     0.4 

31.78     .34 

55.2     3,4 

37,74     ,13 

24.2    0.6, 

14,5 

38,89     .05 

33.0     0.5 

34.65     .07 

4f.9     0.5 ! 

32.05     .16 

58.6     3.4 

37.85     .09 

24.8    0.5  ; 

24,4 

38.93  +.03 

32.4     0.6 

,  34,70     ,04 

41,3     0.8 

32.14  +.01 

62.0     3.3 

37,93     .08 

25.2     0.4 

Dec,    4.4 

38.94  -.01 

31,7     0.7 

34,73  +.01 

40,6     0.7 

32.07  -.10 

65.2     3.1 

37.97  +.03 

25.5     0.3  , 

14.4 

38.92  -.01 

31.0-0.7 

34.72  -.03 

39.9  -0.7 

31.83  -.33 

68.2  +9.6 

37.98  -.01 

25.7  +0.3 

24.4 

38.87     ,00 

30.3     0.7 

34.69     ,05 

39.2     0,7 

31.43     .48 

70,9    3.6 

37.95     ,04 

25,8  +0.1  1 

34.3 

38.79  -09 

29,6  -0.0 

34,62  -.08 

38.6  -O.0 

30.88  -.ffl 

73.2  +3.1 

37.89  -.08 

25,8    0.0  ( 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON; 

a  Peraei, 

e  Eridoni, 

6  Pereei. 

fTaori. 

Mm 

Solar 
Date. 

Bight 
Ascension. 

Declination 
North,     y 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North, 

Right 
Ascension. 

!  Declination  . 
North.      I 

i 

h     m 

3  16 

+49°  28 

h     m 

3  27 

o       $ 

-  9  49 

h     m 
3  35 

+  47°  26 

h     m 

3  40 

+23°  45 

(Deo  30.4) 

8 

28.23  -.12 

14.2  +1.9 

8 

44.83  -.07 

59.7  -1.2 

5.68  -.09 

7L2  +1.3 

8 

56.61  -M 

51.5  +4L9 

Jan.   9.3 

28.08    .17 

15.3    0.9 

44.74     .10 

60.8    1.0 

5.56     .14 

72.3     1.0 

56.54     .06 

51.7  +6.1 

19.3 

27.89    .81 

16.1     0.5 

44.63     .12 

61.7     0.8 

5.40     .18 

73.2    0.7 

56.44     .19 

51.7    0.0 

29.3 

27.67     .94 

16.4  +0.9 

44.50     .14 

62.5     0.6 

5.20     .29 

73.7  +0.3 

56.31     .14 

51.6  -0.1 

Feb.   8.2 

27.42     .96 

16.4  -0.9 

44.35     .16 

62.9    0.3 

4.96     .94 

73.8    0.0 

56.15     .16 

51.4    0.8 

18.2 

27.16 -.96 

16.0  -0.6 

44.18  -.16 

63.2  -O.l 

,     4.71   -.95 

73.6  -0.4 

55.98  -.17 

51.1  HU 

28.2 

26.89     .25 

15.3    0.9 

44.02     .16 

63.2  +0.1 

4.46     .25 

73.1     0.7 

55.80     .18 

50.7    0.4 

Mar.  10.2 

26.65     .23 

14.2     1.9 

43.86     .15 

62.9     0.4 

4.22     .93 

72.2     1.0 

55.63     .17 

50.3    0.5 

20.1 

26.43    .90 

12.8     1.4 

43.71     .13 

62.3    0.7 

4.00     .90 

71.1     1.9 

55.47     .14 

49.7    fc5 

30.1 

26.25    .15 

11.3    1.6 

43.59     .11 

61.5     0.9 

3.81     .16 

69.7     1.4 

55.34     .11 

49.2    0.5  ! 

i 

Apr.  9.1 

26.13  -.09 

9.7  -1.7 

43.50  -.07 

60.4  +1.9 

3.68  -.11 

68.2  -1.5 

55.25 -.07 

48.7-05; 

19.1 

26.07  -.03 

7.9     1.7 

43.45  -.03 

59.1     1.4 

3.60  -.05 

66.7     1.6 

55.19  -.03 

48.3    0.4 

29.0 

26.08  +.04 

6.2    1.6 

43.44  +.01 

57.6     1.6 

3.58  +.09 

65.1     1.5 

55.18  +;« 

47.9    0.3 

May  9.0 

26.16    .11 

4.6    1.5 

43.47     .06 

55.8     1.8 

3.64     .03 

63.6    1.4 

55.23     .07 

47.7  -0.1 

19.0 

26.30     .18 

3.2     1.3 

43.55     .10 

53.9     2.0 

3.75     .15 

62.2    1.3 

55.32     .19 

47.7  +0.1  | 

28.9 

26.51  +.94 

2.0  -l.i 

43.68  +.15 

51.8+9.1 

3.93  +.21 

61.0  -l.i 

55.46  +.16 

47.9  +0.2 

Jnne  7.9 

26.78    .30 

I.I      0.8 

43.85     .19 

49.6    9.9 

4.18      .97 

60.1     0.8 

55.65     .90 

48.2    0.4 

17.9 

27.10    .34 

0.5     0.5 

44.06     .22 

47.4     9.9 

4.47     .39 

59.4    0.5 

55.87     .94 

48.8    0.6 

27.9 

27.47     .38 

0.1  -0.1 

44.29     .25 

45.1     9.2 

4.81      .36 

59.1  -0.9 

56.13     .96 

49  5    0.8 

July  7.8 

27.86    .41 

0.2  +0.9 

44.56     .27 

42.9    2.1 

5.18     .39 

59.0  +0.1 

56.42     .30 

50.4     1.0 1 

17.8 

28.28  +.43 

0.5  +0.5 

44.84  +.29 

40.8  +2.0 

5.58  +.41 

59.2  +0.4 

56.73  +.39 

51.4  +1.1 

27.8 

28.72    .44 

1.2    0.8 

45.13     .30 

39.0     1.8 

5.99     .49 

59.7     0.6 

57.05     .33 

52.5    1.9 

Aug.  6.8 

29.16    .44 

2.1     1.1 

45.43     .30 

37.3     1.6 

6.42     .43 

60.5    0.9 

57.38     .93 

53.7    U ' 

16.7 

29.60     .43 

3.4     1.4 

45.73     .29 

35.9     1.2 

6.84     .49 

61.5     1.9 

57.71     .33 

55.0    1.2 1 

26.7 

30.02    .41 

4.9     1.6 

46.02     .98 

34.8     0.9 

7.26     .41 

62.8     1.4 

58.03     .39 

56.2    IS 

Sept  5.7 

30.43  +.39 

6.6  +1.8 

46.30  +.97 

34.1  +0.5 

7.67  +.39 

64.3  +1.6 

58.35  +.31 

57.4  +1.9  j 

15.6 

30.61     .37 

8.4     9.0 

46.57     .95 

33.7  +0.9 

8.05     .37 

65.9    1.7 

58.64     .99 

58.6    l.i 

25.6 

31.16     .34 

10.5    9.1 

46.81     .23 

33.7  -0.9 

8.41     .35 

67.7     1.8 

58.92    .97 

59.7    l.i  | 

Oct.    5.6 

31.49     .30 

12.6     9.9 

47.03     .21 

34.1     0.5 

8.74     .39 

69.6     1.9 

59.18    .95 

60.7    U, 

15.6 

31.77     .96 

14.8    9.9 

47.23     .18 

34.7     0.8 

9.04     .98 

71.6    9.0 

59.42     .99 

61.6    0.9 ! 

i 

25.5 

32.01  +.29 

17.1  +9.9 

47.40  +.15 

35.7  -1.1 

9.30  +.94 

73.6  +9.0 

59.62  +.19 

1 
62.5+4  J 

Nov.  4.5 

32.22     .18 

19.3     2.2 

47.54     .12 

36.8     1.3 

9.53     .90 

75.7     9.0 

59.80     .17 

63.2    0.7; 

14.5 

32.37     .13 

21.5    2.2 

47.65     .09 

38.2     1.4 

9.71     .15 

77.7     9.0 

59.95     .13 

63.8    0.6. 

24.5 

32.47     .08 

23.6     2.1 

47.72     .06 

39.6     1.5 

9.84     .10 

79.7     1.9 

60.07     .10 

64.4    0.5 

Dec.   4.4 

32.52  +.09 

25.6     1.0 

47.77  +.03 

41.1     1.5 

9.92  +.05 

81.6     1.8 

60.15     .08 

64.8    0.4 

14.4 

32.52  -.03 

27.4  +1.7 

47.78  -.01 

42.5  -1.4 

9.94     .00 

83.3  +1.6 

60.19 +.09 

65.2+0.3 

24.4 

32.46     .08 

29.0     1.4 

47.75     .04 

43.9     1.3 

9.92  -.05 

84.8     1.4 

60.19  -.09 

65.5    0.2 1 

34.4 

32.35  -.13 

30.3  +1.1 

47.69  -.08 

45.1  -1.1 

9.84  -.11 

86.2  +1.9 

60.15  -.06 

65.7 -» 0.1  ' 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

fPeraci. 

y  Eridmni. 

yTauri. 

e  Tanri.             | 

Mean 
Solar 
Date. 

Bight 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h     m 

3  47 

+31°  33 

h     m 

3  52 

0       1 

-13  49 

h     m 
4  13 

+  15  21 

h     m 

4  22 

+  18°  56 

(Dec.30.4) 

• 

13.00  -.05 

•  23.9  +0.6 

s 
53.99  -.05 

27.7  -1.4 

s 
32.02  -.01 

39J  -0.9 

s 
11.62 -.01 

7.6     0.0 

Jan.   9.3 

12.93     .00 

24.4     0.4 

53.92    .00 

29.1     1.9 

31.99    .05 

38.9    0.9 

11.60     .05 

7.6     0.0 

19.3 

12.82    .10 

24.7    0.9 

53.82    .19 

30.2    1.0 

31.91     .09 

38.7    0.9 

11.52     .00 

7.5  -0.1 

29.3 

12.68    .10 

24.9  +0.1 

53.68    .14 

31.1     0.7 

31.80    .19 

38.5    0.9 

11.42     .19 

7.4     0.1 

Feb.  8.3 

12.51     .18 

24.8  -0.1 

53.53     .16 

31.7    0.5 

31.66    .15 

38.2    0.9 

11.28    .15 

7.3     0  1 

18.2 

12.32  -.10 

24.6  -0.3 

53.36  -.17 

32.0  -0.9 

31.50 -.16 

38.0  -0.9 

11.12 -.17 

7.1  -0.9 

28.2 

12.13    .10 

24:2     0.5 

53.19    .17 

.  32.0  +0.1 

31.33    .17 

37.8    0.9 

10.95    .18 

'6.9     0.9 

Mar.  10.2 

11.94     .18 

23.6    0.6 

53.01     .17 

31.8    0.4 

31.16    .17 

37.6    0.9 

10.77     .17 

6.7     0.9 

20.2 

11.76     .16 

-23.0    0.7 

52.85    .16 

31.2    0.7 

31.00     .15 

37.4     0.9 

10.60    .16 

6.4     0.9 

30.1 

11.62    .13 

22.2    0.8 

52.71     .13 

30.3    1.0 

30.86    .13 

37.2  -0.1 

10.45     .14 

6.2    0.9 

Apr.  9.1 

11.51  -.00 

21.4  -9.8 

52.60  -.00 

29.2  +1.3 

30.74  -.10 

37.2     0.0 

10.33  -.10 

6.0  -0.9 

19.1 

11.44  -.04 

20.6    0.8 

52.53     .05 

27.8    1.5 

30.66    .06 

37.2  +0.1 

10.24     .06 

5.9  -0.1 

29.1 

11.43  +.01 

19.8    0.7 

52.49  -.01 

26.1     1.8 

30.63  -.01 

37.3    0.9 

10.20  -.09 

5.8     0.0 

May  9.0 

11.46     .06 

19.2    0.6 

52.50  +.03 

24.2    9.0 

30.64  +.03 

37.5     0.3 

10.20  +.03 

5.9  +0.1 

19.0 

11.55     .19 

18.7    0.4 

52.56     .08 

22.1     9.9 

30.69     .06 

38.0    0.5 

10.25     .07 

6.1     0.3 

29.0 

11.70 +.17 

18.4  -0.9 

52.66  +.19 

19.9  +9.3 

30.79  +.19 

38.5  +0.6 

10.35  +.19 

6.4  +0.4 

Jane  7.9 

11.89     .91 

18.2    0.0 

52.80     .16 

17.6     9.4 

30.94     .17 

39.2    0.8 

10.49     .16 

6.9    0.5 

17.9 

12.12     .95 

18.3  +0.9 

52.99     .90 

15.2     9.4 

31.13     .91 

40.1     0.9 

10.67     .90 

7.5    0.7 

27.9 

12.39     .99 

18.6    0.4 

53.21     .93 

12.8    9.3 

31.35     .94 

41.1     1.0 

10.89     .94 

8.2    0.8 

July  7.9 

12.70    .31 

19.1     0.6 

53.46     .96 

10.5     9.9 

31.61     .97 

42.2    1.1 

11.15     .97 

9.1     0.9 

17.8 

13.02  +.33 

19.8  +0.8 

53.73  +.98 

8.3  +9.1 

31.88  +.99 

43.3  +1.9 

11.42 +.99 

10.1  +1.0 

27.8 

13.36    .34 

20.6    0.9 

54.02     .99 

6.3     1.9 

32.18     .30 

44.5     1.9 

11.72     .30 

11.1     1.0 

Aug.  6.8 

13.71     .35 

21.6    l.l 

54.31     .30 

4.6     1.6 

32.49     .31 

45.7     1.9 

12.03     .31 

12.1     1.0 

16.8 

14.06     .35 

22.7    1.9 

54.61     .30 

3.2     1.3 

32.80     .31 

46.8    1.1 

12.35     .33 

13.2     1.0 

26.7 

14.41      .34 

24.0    1.9 

54.91     .90 

2.1     0.9 

33.11     .31 

47.9     1.0 

12.66     .31 

14.2     1.0 

Sept  5.7 

14.74  +.33 

25.2  +1.3 

55.20  +.98 

1.4  +0.5 

33.41  +.30 

48.9  +0.0 

12.97  +.31 

15.1  +0.9 

15.7 

15.06     .31 

26.5    1.3 

55.48     .97 

1.1  +0.1 

33.71     .99 

49.7    0.8 

13.28     .30 

15.9     0.8 

25.6 

15.36     .99 

27.7     1.3 

55.74     .95 

1.2-0.3 

33.99     .97 

50.4     0.6 

13.57     .99 

16.6    0.7 

Oct.    5.6 

15.65     .97 

29.0    1.9 

55.99     .93 

1.7     0.7 

34.26     .96 

50.9    0.5 

13.85     .97 

17.2    0.5 

15.6 

15.90     .94 

30.2    1.9 

56.20     .90 

2.5     1.0 

34.51     .94 

51.3     0.3 

14.11     .95 

17.7     0.4 

25.6 

16.13 +.91 

31.4  +1.9 

56.40  +.18 

3.7  -1.3 

34.73  +.91 

51.5  +0.9 

14.35  +.93 

18.1  +0.3 

Nov.  4.5 

16.33     .18 

32.6     1.1 

56.56     .15 

5.1     1.5 

34.94     .19 

51.6+0.1 

14.56     .90 

18.4     0.9 

14.5 

16.50     .15 

33.7     1.1 

56.69     .19 

6.7     1.7 

35.11     .16 

51.7    0.0 

14.75     .17 

18.6     0.1 

24.5 

16.63    .11 

34.7     1.0 

56.79     .06 

8.4     1.7 

35.25     .13 

51 .6  -0.1 

14.90     .14 

18.7    0.1 

Bee.   4.5 

16.72    .07 

35.6    0.9 

56.86    .05 

10.2     1.7 

35.36     .00 

51.4     0.9 

15.03     .10 

18.7  +0.1 

14.4 

16.77  +.03 

36.5  +0.8 

56.89  +.01 

11.9-1.7 

35.43  +.05 

51.3  -0.9 

15.11  +.06 

18.8    0.0 

24.4 

16.77  -.09 

37.2    0.7 

56.88  -.09 

13.5     1.6 

35.46  +.01 

51.1     0.9 

15.15  +.09 

18.8    0.0 

34.4 

16.73  -.06 

37.8  +0.5 

56.84  -.06 

15.0  -1.4 

35.46  -.03 

50.9  -0.9 

15.15  -.09 

18.8    0.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

a  Tauri, 
(Mde&aran.) 

a  Came  lopardal  is . 

t  Au 

rigip. 

11  Ononis* 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

4  29 

+ 16°  17 

h      m 

4  43 

+66°    9 

h     m 

4  49 

+32°  59 

h      m 

4  58 

+  15°  14 

(Dec.30.4) 

30.58    .oo 

13.3  -0.9 

s 
7.84  -.06 

21.9  +9.5 

8 

49.97  +.03 

29.2  +0.8 

s 
17.12  +.09 

58.9  -0.9 

Jan.   9.4 

36.55  -.04 

13.2    0.9 

7.72     .16 

24.2    9.9 

49.96  -.03 

29.9    0.7 

17.12 -.09 

58.7    0.9 

19.4 

36.49     .08 

13.0    0.9 

7.51     .96 

26.3     1.9 

49.90     .08 

30.6    0.6 

17.08     .06 

58.5    0.9 

29.3 

36.39     .13 

12.8    0.9 

7.21     .34 

28.0     1.5 

49.79     .13 

31.1     0.5 

16.99     .10 

58.3    9.9 

Feb.   8.3 

36.25     .14 

12.6    0.9 

6.83     .40 

29.2     1.0 

49.65     .16 

31 .5    0.3 

16.87     .13 

58.2    9.1 

18.3 

36.10  -.16 

12.5  -0.9 

6.40  -.44 

30.1  +0.6 

49.47  -.19 

31.7  +0.1 

16.72  -.16 

58.1  -o.l 

28.2 

35.93     .17 

12.3    0.9 

5.94     .47 

30.4  +0.1 

49.28     .90 

31.7  -o.l 

16.56     .17 

58.0    0.1 

Mar.  10.2 

35.75     .17 

12.1      0.9 

5.47     .46 

30.2  -0.4 

49.07     .90 

31.6     0.9 

16.38     .18 

57.9    0.1 

20.2 

35.58     .16 

11.9     0.9 

5.01     .44 

29.6    0.9 

48.87     .19 

31.3     0.4 

16.20     .17 

57.8  -0.1 

30.2 

35.43     .14 

11.8-0.1 

4.59     .39 

28.5     1.3 

48.68     .17 

30.8    0.5 

16.04     .15 

57.7    0.0 

Apr.   9.1 

35.30  -.11 

J  1.7     0.0 

4.23  -.39 

27.0  -1.6 

48.53  -.14 

30.2  -0.6 

15.90  -.13 

57.7    9.0 

19.1 

35.21     .07 

n.7  o.o 

3.95     .94 

25.3     1.9 

48.41     .10 

29.6    0.7 

15.79     .09 

57.8  +0.1 

29.1 

35.16 -.03 

11.7+0.1 

3.75     .14 

23.2    9.1 

48.33  -.05 

28.9    0.7 

15.72     .05 

57.9    0.9 

May  9.1 

35.16  +.09 

11.9    0.9 

3.65  -.09 

21.1     9.9 

48.30     .00 

28.2    0.7 

15.69  -.01 

58.2    0.S 

19.0 

35.20     .06 

12.2    0.4 

3.66  +.06 

18.8    9.9 

48.33  +.05 

27.6    0.6 

15.70  +.04 

58.5    0.4 

29.0 

35.29  +.11 

12.7  +0.5 

3.76  +.16 

16.6  -9.9 

48.41  +.10 

27.0  -0.5 

15.76  +.08 

59.0  +0.5 

June  8.0 

35.42     .15 

13.3    0.7 

3.97     .96 

14.5    9.1 

48.54     .15 

26.6    0.4 

15.87     .13 

59.6    6.6 

17.9 

35.59     .19 

14.1      0.8 

4.28     .35 

12.5     1.9 

48.71     .90 

26.3     0.9 

16.02     .17 

60.3    0.7 

27.9 

35.81     .93 

14.9     0.9 

4.67     .43 

10.7     1.7 

43.93     .94 

26.1  -0.1 

16.20     .90 

61.1     0.8 

July  7.9 

36.05     .96 

15.9     1.0 

5.14     .50 

9.2     1.4 

49.19     .97 

26.1  +0.1 

16.42     .93 

62.0    0.9 

17.9 

36.32  +.98 

16.9  +1.0 

5.68  +.56 

7.9-1.1 

49.48  +.30 

.  26.3  +0.9 

16.67  +JW 

62.9  +6.9 

27.8 

36.61     .30 

18.0     i.i 

6.27     .61 

7.1      0.7 

49.80     .39 

26.6    0.3 

16.94     .98 

63.9    1.0 

Aug.  6.8 

36.91     .31 

19.0     l.l 

6.90     .64 

6.5  -0.4 

50.13     .34 

27.0    0.5 

17.23     .99 

64.8    0.9 

16.8 

37.22     .31 

20.1     1.0 

7.55     .66 

6.3    0.0 

50.47     .35 

27.5    0.6 

17.53     .30 

65.7    0.9 

26.8 

37.53     .31 

21.1     0.9 

8.23     .68 

6.5  +0.4 

50.82     .35 

28.1     0.6 

17.83     .31 

66.6    0.8 

Sept.  5.7 

37.84  +.31 

21.9  +0.8 

8.91  +.67 

7.0  +0.7 

51.17 +.35 

28.8  +0.7 

18.14  +.31 

67.3  +0.7 

15.7 

38.14     .30 

22.7    0.7 

9.58     .66 

7.9     1.0 

51.52     .34 

29.5    0.7 

18.45     .30 

67.9    0.5 

25.7 

38.43     .98 

23.3     0.5 

10.24     .64 

9.1     1.4 

51.86     .33 

30.3    0.8 

18.75     .99 

68.3    0.4 

Oct.    5.6 

38.71     .97 

23.8    0.4 

10.87     .61 

10.6     1.7 

52.19     .39 

31.1     0.8 

19.04     .98 

68.6    6.9 

15.6 

38.97     .85 

24.1     0.3 

11.46     .57 

12.4     1.9 

52.50     .30 

31.9     0.8 

19.31     .97 

68.8  +0.1 

25.6 

39.21  +.23 

24.3  +0.1 

12.01  +.59 

14.5  +9.9 

52.80  +.98 

32.7  +0.8 

19.57  +.95 

68.8  -0.1 

Nov.  4.6 

39.43     .91 

24.4     0.0 

12.50     .46 

16.7     9.4 

53.07     .95 

33.5     0.8 

19.81      .93 

68.7   0.9 

14.5 

39.62     .18 

24.4    o.o 

12.92     .38 

19.2    9.6 

53.30     .29 

34.3     0.8 

20.03     .90 

68.5   0.9 

24.5 

39.78     .14 

24  3  -o.l 

13.26     .30 

21.9    9.7 

53.51     .18 

35.2    0.9 

20.22     .17 

68.3    OJ 

Dec.   4.5 

39.91     .11 

24.2    0.9 

13.52     .91 

24.6    9.7 

53.68     .14 

36.1     0.8 

20.37     .14 

68.0   0.3 

i 

14.5 

39.99  +.06 

24.1  -0.9 

13.67  +.11 

27.3  +9.7 

53.80  +.10 

36.9  +0.8 

20.49  +.10 

67.7  -0.3 

24.4 

40.04  +.03 

23.9    0.9 

13.73     .00 

29.9    9.6 

53.87  +.05 

37.7     0.8 

20.56  +.05 

67.5   0.3 

34.4 

40.05  -.09 

23.7  -0.9 

13.68  -.10 

32.4  +2.4 

53.90     .00 

38.5  +0.7 

20.59     .00 

67.2  -0.9 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON, 

Mean 
Solar 
Date. 

a  Auriga). 
(CapeUa.) 

£  Orion  is, 
(Riget.) 

jSTauri. 

Uroombrirlge  966. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

5     8 

+45°  53 

h     m 

5    9 

o         / 

-  8  19 

h     m 

5  19 

+28  30 

h     m 

5  24 

+74°  57 

(Dec.30.4) 

s 
34.14  +.03 

8.8  +1.5 

S 

15.39  +.09 

50.3  -1.6 

20.49  +.05 

49.4  +0.5 

s 
63.91     .00 

73.5  +9.9 

Jan.   9.4 

34.14  -.03 

10.3    1.4 

15.38  -.03 

51.8     1.4 

20.52    .00 

49.9     0.5 

63.82  -.17 

76.3     9.7 

19.4 

34.07    .09 

11.6    1.9 

15.33    .07 

53.1     1.9 

20.49  -.05 

50.4     0.5 

63.57     .39 

79.0     9.5 

29.4 

33.95     .15 

12.7    1.0 

15.25    .10 

54.1     1.0 

20.41     .10 

50.9    0.4 

63.18     .46 

81.3     9.1 

Feb.  8.3 

33.78     .19 

13.7    0.8 

15.12    .13 

55.0     0.7 

20.29     .14 

51.2    0.3 

62.65     .58 

83.2    1.7 

18.3 

33.57  -.93 

14.3  +0.5 

14.97  -.16 

55.6  -0.5 

20.14  -.17 

51.5  +0.9 

62.01  -.67 

84.7  +1.9 

28.3 

33.33     .25 

14.6  +0.9 

14.80     .18 

55.9  -0.9 

19.96     .19 

51.6  +0.1 

61.30     .73 

85.7    0.7 

Mar.  10.2 

33.08    .95 

14.6  -0.1 

14.62     .18 

56.0    0.0 

19.76     .19 

51.7    0.0 

60.54     .76 

86.1  +0.1 

20.2 

32.83     .95 

14.4     0.4 

14.44     .18 

55.9  +0.3 

19.57    .19 

51.6  -0.9 

59.79     .74 

86.0  -0.4 

30.2 

32.59    .99 

13.8    0.7 

14.27     .16 

55.5     0.5 

19.38     .18 

51.4     0.3 

59.06     .70 

85.4     0.9 

Apr.  9.2 

32.38  -.19 

13.0  -0.9 

14.12 -.14 

54.8  +0.8 

19.22  -.15 

51.1  -0.3 

58.40  -.69 

84.2  -1.4 

19.1 

32.21     .14 

12.0     1.1 

13.99    .11 

53.9    1.1 

19.08     .11 

50.7     0.4 

57.82    .51 

82.6     1.8 

29.1 

32.09    .09 

19.9     1.9 

13.90     .07 

52.8    1.3 

18.99    .07 

50.3    0.4 

57.37     .39 

80.7    9.1 

May  9.1 

32.03  -.03 

9.6    1.3 

13.85  -.03 

51.4     1.5 

18.94  -.03 

49.9     0.4 

57.05     .94 

78.5     9.3 

19.1 

32.03  +.03 

8.3    1.3 

13.84  +.01 

49.8     1.6 

18.93  +.09 

49.5    0.4 

56.88  -.09 

76.0    9.5 

29.0 

32.09  +.09 

7.0  -1.3 

13.88  +.06 

48.1  +1.8 

18.98  +.07 

49.2  -0.3 

56.86  +.06 

73.5  -9.6 

Jane  8.0 

32.22    .15 

5.8    1.9 

13.95    .10 

46.2     1.9 

19.07    .19 

48.9    0.9 

57.00     .91 

70.9     9.5 

18.0 

32.40    .91 

4.7    1.0 

14.07     .14 

44.3     9.0 

19.22    .16 

48.7  -O.l 

57.29     .36 

68.4     9.5 

27.9 

32.63    .96 

3.7    0.9 

14.23     .17 

42.3     9.0 

19.40     .90 

48.7    0.0 

57.72     .50 

66.0     9.3 

July  7.9 

32.91     .30 

2.9    0.7 

14.42    .91 

40.2    9.0 

19.62    .94 

48.8  +0.1 

58.29     .69 

63.8     9.1 

17.9 

33.23  +.34 

2.3  -0.5 

14.64  +.93 

38.3  +1.9 

19.88  +.97 

48.9  +0.9 

58.97  +.73 

61.8-1.8 

27.9 

33.58    .37 

1.9    0.3 

14.88    .95 

36.4     1.8 

20.16     .99 

49.2    0.3 

59.76     .83 

60.2     1.5 

Aug.  6.8 

33.96    .39 

1.6  -o.l 

15.15     .97 

34.7     1.5 

20.47    .31 

49.5    0.4 

60.63     .91 

58.8     1.9 

1G.8 

34.36    140 

1.6  +0.1 

15.42     .98 

33.3     1.3 

20.78    .39 

49.9    0.4 

61.57     .97 

57.8    0.8 

26.8 

34.77    .41 

1.8    0.3 

15.71     .99 

32.1     1.0 

21.11      .33 

50.3    0.4 

62.56  1.01 

57.2  -0.4 

Sept  5.8 

35.19  +.49 

2.1  +0.4 

16.00  +.99 

31.3  +0.7 

21.45 +.34 

50.8  +0.4 

63.58+1.03 

57.0    o.o 

15.7 

35.60     .41 

2.6     0.6 

16.29     .99 

30.8  +0.3 

21.79    .33 

51.2     0.4 

64.62  1.04 

57.2  +0.4 

25.7 

36.02     .41 

3.3     0.8 

16.58     .98 

30.7  -0.1 

22.12     .33 

51.6    0.4 

65.66  1.03 

57.8    0.8 

Oct.    5.7 

36.42     .39 

4.1     0.9 

16.85    .97 

31.0    0.4 

22.45     .39 

52.1     0.4 

66.68  1.00 

58.8     1.9 

15.6 

36.80     .37 

5.1     1.1 

17.12     .96 

31.6     0.8 

22.76     .31 

52.5    0.4 

67.67     .95 

60.1     1.6 

25.6 

37.17  +.35 

6.2  +1.9 

17.37  +.94 

32.5  -1.1 

23.07  +.99 

52.9  +0.4 

68.59  +.89 

61.9  +1.9 

Nov.  4.6 

37.50     .39 

7.5     1.3 

17.60     .99 

.33.7     1.3 

23.35     .97 

53.3    0.4 

69.44     .80 

64.0    9.9 

14.6 

37.81     .98 

8.9     1.4 

17.81     .19 

35.2     1.5 

23.61     .94 

53.7    0.4 

70.19     .70 

66.3    9.5 

24.5 

38.07     .94 

10.3     1.5 

17.98     .16 

36.8     1.6 

23.84     .91 

54.1     0.4 

70.83     .57 

69.0    9.7 

Dec.  4.5 

38.29     .19 

11.9    1.5 

18.13     .13 

38.5     1.7 

24.03    .17 

54.6    0.5 

71.34     .43 

71.8    9.9 

14.5 

38.45  +.13 

13.4  +1.6 

18.24  +.09 

40.2  -1.7 

24.18  +.13 

55.0  +0.5 

71.70  +.99 

74.8  +3.0 

24.5 

38.55    .07 

15.0     1.5 

18.30  +.04 

41.8    1.6 

24.29     .08 

55.6    0.5 

71.89 +.11 

77.8     3.0 

|         34.4 

38.60  +.01 

16.5  +1.4 

18.33     .00 

43.4  -1.5 

24.34  +.03 

56.0  +0.5 

71.92 -.06 

80.7  +9.9J 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

(5  Orionis. 

a  Leporis. 

e  Ononis. 

a  Column*. 

Mean 
8olar 
Date. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declinatkm 
South. 

h     m 

5  26 

O          l 

-  0  22 

h     m 

5  27 

O           / 

-17  53 

h     m 

5  30 

o         / 

-   1   16 

h     m 

5  35 

-34°    7 

(Dec.30.4) 

8 

23.48  +.04 

55.6  -1.9 

s 
53.19  +.09 

70.5  -9.1 

s 
38.18  +.04 

25.2  -1.3 

40.86  +.01 

65.3  -9.8 

Jan.   9.4 

23.49  -.01 

56.7    l.i 

53.19  -.09 

72.5     1.9 

38.20     .00 

26.4     l.i 

40.84  -.05 

68.0    9.5 

19.4 

23.47     .OS 

57.7    0.9 

53.15     .07 

74.3     1.6 

38.1?  -.05 

27.4     1.0 

40.77     .10 

70.3    9.9 

29.4 

23.40     .09 

58.5    0.7 

53.06     .11 

75.8     1.3 

38.10     .09 

28.3    0.8 

40.65     .14 

72.4    1.8 

Fob.   8.3 

23.29     .19 

59.2    0.6 

52.93     .14 

77.0     1.0 

38.00     .12 

29.0    0.6 

40.48     .18 

74.0    1.4 

18.3 

93.15  -.15 

59.7  -0.4 

52.78  -.17 

77.9  -0.7 

37.86  -.15 

29.6  -0.4 

40.28  -.91 

75.2  -1.0 

28.3 

22.99     .17 

60.0  -0.9 

52.60     .19 

78.4  -0.4 

37.70     .17 

29.9  -0.9 

40.06     .93 

76.0    0.6 

Mar.  10.3 

22.82     .17 

60.1     0.0 

52.40     .19 

78.6     0.0 

37.53     .19 

30.0     0.0 

39.82     .94 

76.3  -0.1 

20/2 

22.64     .17 

60.0  +0.9 

52.21     .19 

78.5  +0.3 

37.35     .17 

30.0  +0.1 

39.58     .94 

76.2  +0.3 

30.2 

22.47     .16 

59.8    0.3 

52.02     .18 

78.0    0.6 

37.18     .16 

29.7     0.3 

39.34     .93 

75.6    %Ji[ 

Apr.   9.2 

22.32  -.14 

59.4  +0.5 

51.84  -.16 

77.2  +0.9 

37.03  -.14 

29.3  +0  5 

39.12  -.91 

74.7  +1.8 

19.2 

22.19     .11 

58.8    0.7 

51.69     .13 

76.2     1.9 

36.90     .11 

28.7     0.7 

38.93     .18 

73.2    16 

29.1 

22.10     .08 

58.0    0  9 

51.58     .10 

74.8     1.5 

36.80     .08 

27.9     0.9 

38.77     .14 

71.5    8.0 

May   9.1 

22.04  -.04 

57.0     1.0 

51.50     .06 

73.1     1.6 

36.74  -.04 

26.9     1.1 

38.65     .10 

69.3    8J 

19.1 

22.02     .00 

55.9     1.9 

51.46  -.01 

71.2    9.0 

36.71     .00 

25.7     1.9 

38.57  -.05 

66.9    9.5 

29.0 

22.05  +.05 

54.7  +1.3 

51.47  +.03 

69.1  +9.9 

36.74  +.04 

24.4  +1.4 

38.55     .00 

64.2  49.8 

June  8.0 

22.12     .09 

53.3     1.4 

51.52     .07 

66.8    9.3 

36.80     .08 

23.0     K5 

38.57  +.04 

614    9.9  i 

18.0 

22.22     .13 

51.8    1.5 

51.61     .11 

64.5    9.4 

36.90     .19 

21.5     1.6 

38.63     .09 

58.4    3.0 

28.0 

22.37     .16 

50.2     1.6 

51.75     .15 

62.0    9.4 

37.05     .16 

19.8     1.6 

38.75     .14 

55.4    3.0 

July  7.9 

22.55     .96 

48.6     1.6 

51.92     .19 

59.6    9.4 

37.22     .19 

18.2     1.6 

38.90     .18 

52.4    8.9 ' 

17.9 

22.77  +.93 

47.0  +1.5 

52  12  +.99 

57.3  +9.3 

37.43  +.99 

16.6  +1.6 

39.10  +.91 

49  6+3-8 

27.9 

23.00     .95 

45.5     1.4 

52.35     .94 

55.1     9.1 

37.67     .94 

15.1      1.5 

39.33     .94 

46.9    8.5 

Aug.  6.8 

23.26     .96 

44.1     1.3 

52.60     .96 

53.2     1.6 

37.92     .96 

13.7     1.3 

39.59     .97 

44.5    8.8 

16.8 

23.53     .98 

42.9     1.1 

52.87     .98 

51.5     1.5 

38.19     .97 

12.4     l.i 

39.88     .99 

42.5    1.8 ! 

26.8 

23.81     .98 

41.9     0.9 

53.16     .97 

50.2     1.1 

38.47     .98 

1 1 .4    0.9 

40.18     .31 

40.9    1.3; 

| 

Sept  5.8 

24.10 +.99 

41. 1  +0.6 

53.45  +.99 

49.2  +0.7 

38.76  +.99 

10.6  +0.6 

40.49  +.39 

39.8  -W.8 

15.7 

24.39     .99 

40.6  +0  3 

53.74     .99 

48.7  +0.3 

39.05     .99 

10.1  +0.3 

40.81      .39 

39.3  +0.3 

25.7 

24.68     .99 

40.5     0.0 

54.04     .99 

48.7  -0.9 

39.34     .99 

10.0    0.0 

41.14     .39 

39.3-0.3; 

Oct.    5.7 

24.97     .98 

40.6  -0.3 

54.32     .98 

49.0     0.6 

39.62     .98 

10.1  -0.3 

41.45     .31 

39.8    0.8 

15.7 

25.24     .97 

41.0     0.6 

54.60     .97 

49.9     1.0 

39.90     .97 

10.5    0.6 

41.76     .30 

40.9    1-3, 

i 

25.6 

25.50  +.95 

41.7  -0.8 

54.87  +.95 

51.1  -1.4 

40.16 +.96 

11.3-0.8 

42.05  +.28 

42.5  -1.8 

Nov.  4.6 

25.75     .93 

42.6     1.0 

55.11     .93 

52.7     1.7 

40.41      .94 

12.2     1.0 

42.31     .95 

44.6    8,8' 

14.6 

25.98     .91 

43.7     1.9 

55.33     .90 

54.6    9.0 

40.64     .91 

13.4     1.9 

42.54     .99 

47.0    8.0, 

24.5 

26.17     .18 

44.9     1.3 

55.52     .17 

56.7     9.1 

40.84     .19 

14.7     1.3 

42.74     .18 

49.7    8.8 ' 

Dec.   4.5 

26.34     .15 

46.2     1.3 

55.68     .14 

58.9    9.9 

41.01     .15 

16.0     1.4 

42.90     .14 

52.6    8.9 ! 

14.5 

26.47  +.11 

47.5  -1.3 

55.79  +.10 

61.1  -9.9 

41.14  +.11 

17.4  -1.4 

43.01  +.09 

55.5  -9.9  ( 

24.5 

26.56     .07 

48.8     1.9 

55.87  +.05 

63.3    9.1 

41.24     .07 

18.8     1.3 

43.08  +.04 

58.4    18 

34.4 

26.61  +.09 

50.0  -l.i 

55.90     .00 

65.4  -9.0 

41.29  +.03 

20.0  -1.9 

43.09  -.01 

61.1  -8.0! 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ononis. 

v  Orionis. 

22  Camelop.  (H.) 

fi  Geminorum. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Asoenaion. 

DeolinatUm 
North. 

Right 
Aseenaion. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

5  49 

e       i 

+  7  23 

h     m 

6     1 

+  14°  46 

h     m 

6    6 

+69  21 

h      m 

6  16 

+22°  34 

(Dec.30.5) 

a 
13.24  +.07 

7.1  -0.8 

a 
17.78  +.08 

49*8  -0.4 

a 
44.81  +.14 

26\8  +9.7 

8 

18.62  +.10 

8.3    o.o 

Jan.    9.5 

13.28  +.09 

6.4    0.7 

17.84  +.03 

49.4     0.3 

44.88  +.01 

29.5    9.6 

18.70  +.05 

8.4  +o.i 

19.4 

13.28  -.03 

5.7     0.6 

17.85  -.09 

49.2    0.9 

44.84  -.11 

32.2    9.5 

18.73     .00 

8.6    0.9 

99.4 

13.23     .07 

5.2    0.5 

17.82    .06 

49.0    0.1 

44.66     .93 

34.6    9.3 

18.71  -.05 

8.8    0.9 

Feb.    8.4 

13.14     .11 

4.8     0.4 

17.74     .10 

48.9  -0.1 

44.38     .33 

36.7    9.0 

18.63     .00 

9.1     0.3 

18.3 

13.02  -.14 

4.5  -0.9 

17.62  -.13 

48.8    0.0 

43.99  -.49 

38.5  +1.6 

18.52  -.13 

9.3  +0.3 

88.3 

12.87     .16 

4.3  -0.1 

17.47     .16 

48.8    0.0 

43.53     .49 

39.9    l.l 

18.37    .16 

9.6    0.9 

Mar.  10.3 

12.70     .17 

4.2     0.0 

17.30     .17 

48.9  +0.1 

43.02     .53 

40.8    0.7 

18.20    .18 

9.8    0.9 

80.3 

12.52     .17 

4.3  +0.1 

17.13     .18 

49.0    0.1 

42.48     .64 

41.2  +0.9 

18.02    .18 

10.0    0.9 

j         30.2 

12.35     .17 

4.4     0.9 

16.95     .17 

49.1     0.1 

41.94     .59 

41.1  -0.3 

17.84     .18 

10.1  +o.i 

iApr.   9.2 

12.19 -.15 

4.6  +0.3 

16.78  -.15 

49.2  +0.1 

41.43  -.49 

40.5  -0.8 

17.66  -.16 

10.2    o.o 

19.2 

12.05     .19 

5.0     0.4 

16.64     .13 

49.4    0.9 

40.97     .49 

39.5    1.9 

17.51     .14 

10.2    oo 

|         29.2 

11.95     .09 

5.4     0.5 

16.53    .10 

49.6    0.9 

40.59     .34 

38.1     1.6 

17.38    .11 

10.2    o.o 

May   9.1 

11.87     .05 

6.0     0.6 

16.45     .06 

49.8    0.3 

40.29     .95 

36.3     1.9 

17.29     .07 

10.2    o.o 

|          19.1 

11.84  -oi 

6.7     0.7 

16.41  -.09 

50.2    0.4 

40.09     .14 

34.2    9.1 

17.24  -.03 

10.1     o.o 

29.1 

11.86  +.03 

7.5  +0.9 

16.42  +.09 

50.6  +0.4 

40.00  -.03 

32.0  -9.3 

17.23  +.09 

10.1     0.0 

June  8.0 

11.91      .07 

8.4     1.0 

16.46     .07 

51.0     0.5 

40.02  +.08 

29.7     9.4 

17.27     .08 

10.1      0.0 

j          18.0 

12.00     .11 

9.4     1.0 

16.55     .u 

51.6    0.6 

40.16     .19 

27.3    9.4 

17.35     .10 

10.2  +o.i 

28.0 

12.14     .15 

10.5     l.l 

16.68     .15 

52.2     0.6 

40.40     .99 

24.9     9.3 

17.47     .14 

10.3    o.i 

July  8.0 

12.31     .18 

11.6     l.l 

16.85    .18 

52.8    0.7 

40.74     .39 

22.6     9.9 

17.63     .18 

10.4     0.9 

17.9 

12.51  +.91 

12.7  +1.1 

17.05  +.91 

53.5  +0.7 

41.18 +.48 

20.5  -9.0 

17.83  +.91 

10.6  +0  9 

27.9 

12.73     .94 

13  8     l.l 

17.27     .94 

54.2    0.7 

41.70     .56 

18.6     1.8 

18.05     .94 

10.8     0.9 

Aug.  6.9 

12.98     .96 

14.9    1.0 

17.52     .96 

54.8    0.6 

42.30     .69 

16.9    1.5 

18.31      .96 

11.0     0.9 

169 

13.25     .97 

15.8    0.8 

17.79     .98 

55.4     0.5 

42.95     .68 

15.5     1.3 

18.58     .98 

ll.l     0.9 

26.8 

13.53     .96 

16.5    0.7 

18.07     .99 

55.9     0.4 

43.66     .79 

14.4     1.0 

18.87     .30 

11.3     0.1 

Sept  5.8 

13.82  +.99 

17.1  +0.5 

18.37  +.30 

56.3  +0  3 

44.40  +.76 

13.6  -0.6 

19.17  +.31 

11.4  +0.1 

15.8 

14.11     .99 

17.5  +0.3 

18.67     .30 

56.6  +0.9 

45.17     .78 

13.2  -0.3 

19.49     .39 

11.5     0.0 

25.7 

14.41     .30 

17.7     0.0 

18.97     .31 

56.6    0.0 

45.96     .79 

13.1  +0.1 

19.81     .39 

11.4  -0.1 

Oct.    5.7 

14.70     .99 

17.6  -0.9 

19.28     .31 

56.6  -0.1 

46.75    .78 

13.3    0.5 

20.13     .39 

11.3    o.i 

15.7 

14.99     .99 

17.3    0.4 

19.59     .30 

56.4     0.3 

47.52     .77 

14.0    0.8 

20.45     .39 

11.1     0.9 

25.7 

15.27  +.98 

16.8  -0.6 

19.88  +.99 

56.1  -0.4 

48.28  +.73 

15.0  +1.9 

20.77  +.31 

10.9  -0.9 

Nov.  4.6 

15.54     .96 

16.1      0.7 

20.17     .98 

55.6    0.5 

48.99    .69 

16.4     1.5 

21.08     .30 

10.7     0.3 

14.6 

15.79     .94 

15.3    0.8 

20.43     .96 

55. 1     0.5 

49.65     .63 

18.1     1.9 

21.37     .98 

10.4     0.3 

24.6 

16.02     .91 

14.4     0.9 

20.68     .93 

54.5    0.6 

50.24     .55 

20.1     9.9 

21.64     .95 

10.2     0.9 

Dec.  4.6 

16.21     .18 

13.5     0.9 

20.89     .90 

54.0    0.5 

50.75     .45 

22.4    9.4 

21.88     .99 

10.0     0.9 

14.5 

16.37  +.14 

12  6-0.9 

21.07  +.16 

53.4  -0.5 

51.15  +.35 

24.9  +9.6 

22.08  +.18 

9.8  -0.1 

24.5 

16.49     .10 

11.7     0.9 

21.21     .19 

52.9    0.4 

51.44     .93 

27.5     9.7 

22.25    .14 

9.8     0.0 

34.5 

16.56  +.05 

10.8  -0.8 

21.30  +.07 

52.5  -0.3 

51.60  +.09 

30.2  +9.7 

22.36  +.09 

9.8  +0.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Argus. 
(Canapus.) 

y  Geminorum. 

a  Canis  Majoris. 
(Sirius.) 

e  Canis  Majoris. 

Right 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

DeeUaatln 
Ant*. 

h     m 

6  21 

-52°  37 

h      m 

6  31 

+  16°  29 

h     m 

6  40 

-16°  33 

h     m 

6  54 

—28  49 

(Dec.30.5) 

s 
32.48  +  .01 

70*7  -3.5 

s 
21.70  +.11 

31 JB  -0.4 

8 

18.69  +.09 

58.1  -9.3 

8 

18.95  +.09 

22.2  -9.9 

Jan.   9.5 

32.46  -.06 

74.1     3.9 

21.78     .06 

31.4     0.3 

18.76  +.04 

60.3     9.9 

19.02  +.01 

25.1    9.7 

19.4 

32.36     .13 

77.2    9.9 

21.82  +.01 

31.2    0.9 

18.78    .00 

62.4    9.0 

19.04  -.01 

27.7    9J 

29.4 

32.20    .19 

80.0     9.6 

21.81  -.03 

31.1  -0.1 

18.75  -.05 

64.3    1.7 

19.00     .06 

30.1    93 

Feb.   8.4 

31.98    .95 

82.4     9.9 

21.76     .08 

31.1     0.0 

18.68    .09 

65.9    1.4 

18.92     .11 

32.3    9.0 

18.4 

31.71  -.99 

84.4  -1.7 

21.66 -.19 

31.2+0.1 

18.56  -.13 

67.2  -1.0 

18.79  -.15 

34.0  -M 

28.3 

31.40     .33 

85.9    1.9 

21.52     .15 

31.3    0.1 

18.41     .16 

68.1     0.8 

18.62     .18 

35.4    M 

Mar.  10.3 

31.05     .35 

86.9    0.7 

21.36     .17 

31.4    0.9 

18.24     .18 

68.8    0.5 

18.43     .90 

96.4    IJ 

20.3 

30.69     .36 

87.3  -0.9 

21.19     .18 

31.6    0.9 

18.05    .19 

69.1  -0.9 

18.22    .99 

37.0  -«,4 

30.3 

30.33     .36 

87.3  +0.3 

21.01     .17 

31.8    0.9 

17.86     .19 

69.1  +0.9 

18.00    .99 

37.2    ©J 

Apr.   9.2 

29.98  -.34 

86.7  +0.8 

20.84  -.16 

31.9  +0.9 

17.67  -.18 

68.8  +0.5 

17.78  -.91 

37.0  +0.4 

19.2 

29.65     .31 

85.6    1.3 

20.69     .14 

32.1     0.9 

17.50    .16 

68.2    0.8 

17.57     .19 

36.4    0.8 

29.2 

29.36     .98 

84.0     1.8 

20.56     .11 

32.3    0.9 

17.35     .14 

67.3    l.l 

17.39     .17 

35.4    U 

May  9.1 

29.10     .93 

82.0    9.9 

20.46     .08 

22.6    0.9 

17.22     .11 

66.1     1.3 

17.23     .14 

34.0    U 

19. 1 

28.89    .18 

79.7    9.5 

20.40  -.04 

32.8    0.3 

17.13     .07 

64.6     1.6 

17.11     .10 

32.3    1.8 

29.1 

28.74  -.19 

76.9  +9.8 

20.38    .00 

33.1  +0.3 

17.08  -.03 

63.0  +1.8 

17.02  -.07 

30.3+9.1 

June  8.1 

28.65  -.06 

73.9    3.1 

20.40  +.04 

33.4    0.4 

17.07  +.01 

61.1     1.9 

16.98 -.03 

28.1    9J 

18.0 

28.62    .00 

70.8    3.9 

20.47     .08 

33.8    0.4 

17.09    .05 

59.1     9.0 

16.97  +.09 

25.6    U 

28.0 

28.64  +.06 

67.4     3.3 

20.57     .19 

34.2    0.4 

17.16     .09 

57.0    9.1 

17.01     .06 

23.0   M 

July  8.0 

28.73     .19 

64.1     3.3 

20.71     .16 

34.6    0.4 

17.26    .19 

54.8    9.1 

17.09     .10 

20.4    9.1 

18.0 

28.88  +.17 

60.8  +3.9 

20.68  +.19 

35.1  +0.4 

17.40  +.15 

52.7  +9.1 

17.20  +.13 

17.7 +9J 

27.9 

29.08     .93 

57.7     3.0 

21.09     .99 

35.5    0.4 

17.57     .18 

50.6    9.0 

17.36     .17 

15.2    9J 

Aug.  6.9 

29.33     .97 

54.8    9.7 

21.31     .94 

36.0    0.4 

17.77     .91 

48.7     1.8 

17.54     .90 

12.8   9.3 

16.9 

29.63     .39 

52.2     9.3 

21.57     .96 

36.3    0.3 

17.99     .93 

47.0     1.5 

17.76     .93 

10.7   94> 

26.8 

29.96     .35 

50.1      1.9 

21.84     .98 

36.6    0.9 

18.23     .95 

45.6     1.9 

18.00     .95 

8.8    1.8 

Sept.  5.8 

30.33  +.38 

48.5  +1.3 

22.12 +.99 

36.8  +0.1 

18.50  +.97 

44.6  +0.9 

18.27  +.98 

7.4  +U 

15.8 

30.72    .40 

47.5     0.7 

22.42     .30 

36.8    0.0 

18.77     .98 

43.9  +0.5 

18.55     .99 

6.4    0.7 

25.8 

31.13     .41 

47.1  +0.1 

22.73     .31 

36.7  -0.9 

19.06     .99 

43.7    0.0 

18.85     .31 

CO  40  J 

Oct.    5.7 

31.54     .41 

47.3  -0.5 

23.04     .31 

36.5    0.3 

19.36    .30 

43.9  -0.4 

19.16     .31 
19.48     .31 

6.1  -«J 

15.7 

31.94     .40 

48.2     1.9 

23.35     .31 

36.2    0.4 

19.65     .30 

44.5    0.9 

6.7   0.9 

25.7 

32.33  +.38 

49.7  -1.8 

23.66  +.31 

35.7  -0.5 

19.95  +.99 

45.6  -1.3 

19.79  +.31 

7.8  -M 

Nov.  4.7 

32.69     .35 

51.7    9.3 

23.96     .30 

35.1     0.6 

20.24     .98 

47.1     1.6 

20.10     .30 

9.4    1-8 

14.6 

33.02     .30 

54.3    9.8 

24.25     .98 

34.5    0.6 

20.51     .96 

48.9     1.9 

20.39     .98 

11.4    9.9 

24.6 

33.30     .95 

57.3     3.1 

24.52     .96 

33.9    0.6 

20.76     .94 

51.0    9.9 
53.3     9.3 

20.66    J95 

13.8    9i 

Dec.   4.6 

33.53     .19 

60.5     3.3 

24.77     .93 

33.3    0.6 

20.98    .91 

20.90     .99 

16.5    9.9 

14.5 

33.69  +.13 

63.9  -3.5 

24.98  +.19 

32.7  -0.5 

21.17 +.17 

55.6  -9.4 

21.09 +.18 

19.3  -9.9 

24.5 

33.79  +.06 

67.4     3.5 

25.15     .15 

32.2    0.4 

21.32    .19 

58.0     9.4 

21.25     .13 

29.2    9.9 

34.5 

33.81  -.01 

70.9  -3.4 

25.27  +.10 

31.8  -0.3 

21.42  +.08 

60.4  -9.3 

21.36  +.08 

25.1  -9.8 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

H 

Mean 
Solar 
Date. 

6  Canis  Majoris. 

6  Geminorum. 

Piazzi 

vii.  67. 

a*  Geminorum. 
(Castor.) 

Right 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

Sight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

b     m 

7    3 

-26°  12 

h     m 

7  13 

+22°  10 

h     m 

7  19 

+68  41 

h      m 

7  27 

O            f 

+32    7 

(Dec.30.5) 

8 

55.81  +.11 

67.2  H8.8 

8 

33.46  +.16 

61.8  -0.9 

s 
27.51  +.M 

18.7  +*.4 

s 
35.19  +.19 

43.3  40.4 

Jan.    9.5 

55.89     .06 

69.9     9.7 

33.60    .11 

61.7    0.0 

27.78    .91 

21.3    9.6 

35.36     .14 

43.7    0.6 

19.5 

55.92  +.01 

72.5    9.5 

33.68     .06 

61.8  +o.i 

27.93  +.08 

23.9    9.6 

35.47     .08 

44.4    0.7 

29.4 

55.90  -.04 

74.9     9.9 

33.71  +.01 

61.9    0.9 

27.95  -.04 

26.5     9.6 

35.52  +.09 

45.2    0.6 

Feb.    8.4 

55.83     .09 

77.0     1.9 

33.69  -.04 

62.2    0.3 

97.84     .16 

29.1     9.5 

35.51  -.04 

46.0    0.9 

18.4 

55.72  -.13 

78.8  -1.6 

33.63  -.09 

62.6  40.4 

27.62  -.97 

31.5  44.9 

35.45  -.00 

46.9  +0.9 

28.4 

55.57     .17 

80.2    1.9 

33.52    .13. 

63.0    0.4 

27.29    .36 

33.5     1.9 

35.34     .13 

47.8    0.8 

Mar.  10.3 

55.38     .19 

81.2    0.8 

33.37     .15 

63.4    0.4 

26.89     .44 

35.3     1.5 

35.19     .16 

48.6    0.7 

20.3 

55.18     .90 

81.8-0.4 

33.21     .17 

63.8    0.4 

26.42    .48 

36.5    1.0 

35.01     .18 

49.3    0.6 

30.3 

54.97     .91 

82.1     0.0 

33.03     .18 

64.2    0.3 

25.92     .50 

37.3    0.6 

34.82     .19 

49.8    0.5 

Apr.    9.3 

54.76  -.90 

81.9  +0.3 

32.85  -.17 

64.5  +0.3 

25.41  -.50 

37.6  +0.1 

34.63  -.19 

50.2  +0.3 

19.2 

54.56     .19 

81.4    0.7 

32.68     .16 

64.7    0.9 

24.92    .47 

37.5  -0.4 

34.44     .18 

50.5  +0.9 

29.2 

54.38    .17 

80.5     1.1 

39.53     .13 

64.9    0.9 

24.46     .43 

36.8    0.9 

34.27     .16 

50.5    0.0 

May   9.2 

54.23     .H 

79.2    1.4 

32.41     .11 

65.1     o.i 

24.07     .36 

35.7    1.3 

34.13     .13 

50.4  -0.9 

19.1 

54.11     .10 

77.6    1.7 

32.32    .07 

65.1  40.1 

23.75    .98 

34.3     1.6 

34.02    .09 

50.2    0.3 

29.1 

54.02  -.07 

75.8  +9.0 

32.27  -.03 

65.2    0.0 

23.51  -.19 

32.5  -1.9 

33.95  -.05 

49.9  -0.4 

Jane  6.1 

53.97  -.03 

73.7    9.9 

32.26  +.01 

65.2    o.o 

23.37  -.09 

30.4     9.9 

33.92  -.01 

49.4     0.5 

18.1 

53.96  +.01 

71.4     9.4 

32.28    .05 

65.2    0.0 

23.32  +.01 

28.1     9.4 

33.94  +.04 

48.9    0.6 

26.0 

53.99     .05 

68.9     9.5 

32.35    .08 

65.2    0.0 

23.38    .11 

25.7     9.5 

33.99     .09 

48.3    0.6 

July  8.0 

54.06     .09 

66.4    9.5 

32.45    .19 

65.1     0.0 

23.54     .90 

23.2    9.5 

34.09     .19 

47.6    0.7 

18.0 

54.17 +.13 

63.9  +9.5 

32.59  +.16 

65. 1     o.o 

23.79  +.30 

20.7  -9 A 

34.23  +.15 

47.0  -0.7 

28.0 

54.32     .16 

61.4     9.4 

32.77     .19 

65.0  -o.i 

24.13     .39 

18.2    9.4 

34.40     .19 

46.3     0.7 

Aug.  G.9 

54/19     .19 

59.1     9.9 

32.97     .91 

64.9    0.1 

24.56     .47 

15.8    9.3 

34.60     .99 

45.6    0.7 

16.9 

54.70     .39 

57.1     1.9 

33.20     .94 

64.8    0.9 

25.07     .54 

13.6    9.1 

34.84     .95 

44.8    0.7 

26.9 

54.93     .94 

55.3     1.6 

33.45     .96 

64.6    0.9 

25.64     .60 

11.6     1.9 

35.10     .97 

44.1     0.7 

Sept  5.8 

55.19 +.97 

53.9  +1.9 

33.72  +.98 

64.3  -0.3 

26.27  +.68 

9.8  -1.6 

35.39  +.30 

43.4  -0.8 

15.8 

55.47     .99 

53.0     0.7 

34.01     .30 

64.0    0.4 

26.95    .70 

8.3    1.4 

35.70     .39 

42.6    0.8 

25.8 

55.76     .30 

52.5  +0.9 

34.32     .31 

63.5    0.5 

27.67     .74 

7.1     l.l 

36.03     .33 

41.8    0.8 

Oct.    5.8 

56.06     .31 

52.5  -0.3 

34.64     .39 

63.0    0.6 

28.42     .76 

6.2    0.7 

36.37     .35 

41.1     0.7 

15.7 

56.37    .31 

53. 1     0.8 

34.96     .33 

62.4     0.6 

29.19    .77 

6.7  -0.3 

36.72     .36 

40.3    0.7 

25.7 

56.69  +.31 

54.1  -1.3 

35.29  +.33 

61.7-0.7 

29.97  +.77 

5.6  +0.1 

37.08  +.36 

39.7  -0.6 

Nov.  4.7 

56.99     .30 

55.7     1.7 

35.62     .33 

61.1      0.7 

30.74     .76 

5.9    0.5 

37.45     .36 

39.1     0.5 

14.7 

57.29     .98 

57.6    9.1 

35.95     .39 

60.4    0.7 

31.48     .79 

6.6    0.9 

37.80     .35 

38.6    0.4 

24.6 

57.56     .96 

60.0    9.4 

36.26    .30 

59.7    0.6 

32.18    .67 

7.6    1.3 

38.15    .33 

38.2    0.3 

Dec.  4.6 

57.80     .93 

62.5    9.7 

36.54     .97 

59.2    0.5 

32.82    .60 

9.1     1.7 

38.47     .31 

38.0  -O.i 

14.6 

58.01  +.19 

65.3  -*.8 

36.80  +.94 

58.7  -0.4 

33.39  +.51 

11.0  +9.0 

38.76  +.97 

38.0  +0.1 

24.5 

58.18     .14 

68.1     9.8 

37.02    .90 

58.4     0.3 

33.85     .41 

13.2     9.3 

39.01      .93 

38.2    0.3 

34.5 

58.30  +.10 

70.9  -9.8 

37.19  +.15 

58.2  -0.1 

34.21  +.99 

15.6  +9.5 

39.21  +.17 

38.6  +0.4 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ftfoat 
Solar 
Date. 

■  •  Cams  Minoria. 
(Praeyan.) 

ji3  Gerainorum. 

£  G'_"  m  i 

nor  urn . 

3  Ursa  Mijori#(H.) 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 

DecUsstkB 
North. 

h     m 

7  83 

o        / 

+  5  80 

h     m 

7  38 

+28  17 

h     m 

7  46 

0       1 

+27    2 

h     m 

8     1 

+68°  47 

(Doc.30.5) 

8 

32.92  +.16 

23.6  -1.3 

8 

35.32  +.90 

26.6  +0.1 

8 

46.13  +.90 

58.0    0.0 

8 

53.23  +.44 

43.8  +2J 

Jan.   9.5 

33.06     .19 

22.3    1.1 

35.49    .14 

26.8    0.3 

46.31     .15 

58,1  +0.9 

53.62    .39 

46.1    9.4i 

19.5 

33.15     .07 

21.3    1.0 

35.61     .09 

27.2    0.4 

46.44     .10 

58.4    0.4 

53.88     .90 

48.6    9.1 

29.5 

33.19  +.02 

20.4    0.8 

35.67  +.03 

27.7    0.6 

46.50  +.04 

58.8    0.5 

54.01  +.07 

51.3    9.7 

Feb.   8.4 

33.18  -.03 

19.7     0.6 

35.67  -.09 

28.4    0.7 

46.52  -.01 

59.4     0.6 

54.01  -.06 

54.0    9.6 

18.4 

33.13  -.07 

19.2  -0.4 

35.62  -.07 

29.1  +0.7 

46.48  -.06 

60.0  +0.7 

53.89  -.18 

56.5  4&5 

28.4 

33.04     .11 

18.9     0.3 

35.53     .11 

29.8    0.7 

46.39    .11 

60.7    0.7 

53.65     .29 

58.9    9J! 

Mar.  10.3 

32.91     .14 

18.7  -0.1 

35.39     .14 

30.6    0.7 

46.26     .14 

61.4     0.7 

53.32     .37 

61.0    U 

20.3 

32.76     .16 

18.7     0.0 

35.23    .17 

31.2    0.6 

46.11     .16 

62.1     0.6 

52.91      .44 

62.8    1.5 1 

30.3 

32.60     .17 

18.8  +0.2 

35.05     .18 

31.8    0.5 

45.93     .18 

62.7    0.5 

52.44     .48 

64.1     1.1 1 

Apr.   9.3 

32.43  -.16 

19.0  +0.3 

34.86  -.18 

32.2  +0.4 

45.75  -.18 

63.1  +0.4 

51.95  -.50 

64.9+8  6 

19.2 

32.27     .15 

19.3     0.4 

34.68     .17 

32.6    0.9 

45.58     .17 

63.5    0.3 

51.45     .49 

65.3  +0.1 

•     29.2 

32.12     .14 

19.7     0.5 

34.52    .15 

32.7  +0.1 

45.41     .16 

63.8    0.2 

50.97     .46 

65.1  -44 

May  9.2 

32.00     .11 

28.2     0.6 

34.38     .13 

32.8    0.0 

45.27     .13 

63.9  +0.1 

50.52     .49 

64.5    0.8. 

19.2 

31.90     .08 

20.8     0.6 

34.27     .09 

32.7  -0.1 

45.16     .10 

63.9    0.0 

50.14     .35 

63.4    1.3 

29.1 

31.83  -.05 

21.5  +0.7 

34.19  -.05 

32.5  -0.2 

45.08  -.06 

63.8  -0.1 

49.83  -.97 

62.0  -1.7 

Jnne  8.1 

31.80 -.01 

22.3     0.8 

34.16  -.01 

32.3    0.3 

45.04  -:09 

63.6    0.9 

49.60     .18 

60.1    9.0 

18.1 

31.80  +.03 

23.1     0.8 

34.16  +.03 

32.0    0.4 

45.04  +.09 

63.4     0.3 

49.46  -.09 

58.0    w! 

28.0 

31.84     .05 

23.9    0.8 

34.20     .06 

31.6    0.4 

45.08     .06 

63.1     0.3 

49.41     .00 

55.7    9.4  j 

July  8.0 

31.91     .09 

24.8     0.9 

34.28     .10 

31.2    0.4 

45.15     .09 

62.7     0.4 

49.46  +.10 

53.2    i.6 

18.0 

32.02  +.12 

25.6  +0.8 

34.40  +.14 

30.7  -0.5 

45.26  +.13 

62.2  -0.5 

49.60  +.19 

50.5  -4J  I 

28.0 

32.15     .15 

26.4     0.8 

34.56     .17 

30.2    0.5 

45.41     .16 

61.8    0.5 

49.84     .98 

47.9    8.6; 

Aug.  6.9 

32.32     .18 

27.1     0.7 

34.74     .20 

29.6    0.6 

45.59     .19 

61.3    0.5 

50.16     .37 

45.2    9.6 1 

16.9 

32.50     .20 

27.7     0.5 

34.96     .23 

29.0    0.6 

45.79     .93 

60.7     0.6 

50.57     .45 

42.7    i.5 

26.9 

32.72     .22 

28.2     0.3 

35.20     .96 

28.4     0.7 

46.03     .95 

60.0    0.7 

51.05     .59 

40.2    2.4 

Sept  5.9 

32.95  +.24 

28.4  +0.1 

35.47  +.98 

27.7  -0.7 

46.28  +.27 

59.4  -0.7 

51.61  +.56 

37.9  -9S  i 

15.8 

33.21     .26 

28.4  -0.1 

35.76     .30 

27.0     0.8 

46.57     .29 

58.6     0.8 

52.22     .64 

35.8    l* 

25.8 

33.48     .28 

28.2    0.3 

36.07     .39 

26.2     0.8 

46.87     .31 

57.8     0.8 

52.89     .69 

34.0    1.7 

Oct.    5.8 

33.77     .29 

27.8    0.6 

36.39     .33 

25.4     0.8 

47.19     .33 

57.0     0.9 

53.61     .73 

32.5    i.4 

15.7 

34.07     .30 

27.1     0.8 

36.73     .34 

24.6    0.8 

47.53     .34 

56.1     0.9 

54.36     .76 

31.3    l.O 

25.7 

34.37  +.31 

26.1  -1.0 

37.08  +.35 

23.8  -0.8 

47.87  +.35 

55.2  -0.9 

55.13 +.78 

30.5  -0.6 

Nov.  4.7 

34.68     .31 

25.0     1.9 

37.43     .35 

23.0     0.7 

48.22     .35 

54.3     0.8 

5591     .78 

30.1  -O* 

14.7 

34.99     .30 

23.7     1.4 

37.78     .34 

22.3     0.6 

48.57     .34 

53.5     0.7 

56.69     .76 

30.2  +0.3 

24.6 

35.28     .28 

22.3     1.4 

38.12     .33 

21.7    0.5 

48.91     .33 

52.8     0.6 

67.44     .73 

30.7    1.7 1 

Doc.   4.6 

35.55     .26 

20.8     1.5 

38.44     .31 

21.2    0.4 

49.23     .31 

52.2     0.5 

56.15     .68 

31.6    Uj 

14.6 

35.80  +.23 

19.4  -1.4 

38.73  +.27 

20.9  -0.2 

49.52  +.98 

51.8  -0.3 

58.79  +.60 

33.0  +1.6 

24.6 

36.02     .19 

18.0     1.4 

38.98     .23 

20.8    0.0 

49.78     .94 

51.6  -0.1 

59.35     .51 

34.8    U 

34.5 

36.19  +.15 

16.7  -1.3 

39.18  +.18 

20.9  +0.2 

50.00  +.19 

51.5  +0.1 

59.81  +-.40 

36.9  +W 
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15  Argfts  (n) 

fCaneri. 

e  Hydra. 

i  Una  Majoria. 

Mean 
Solar 
Date. 

Bight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 

8    2 

-23  59 

h      m 

8  26 

+20°  48 

h      m 

8  40 

o        / 

+  6  49 

b     m 

8  51 

+48  28 

(Dec.30.6 

8 

52.11  +.17 

10.8  -9.8 

s 
21.00  +.93 

50.'l  -0.5 

8 

57.17 +.93 

19*9  -1.4 

s 
40.73  +.34 

17.3  +0.8 

Jan.    9.5 

52.25     .19 

13.6     9.7 

21.21     .18 

49.7     0.3 

57.37     .18 

18.6    1.3 

41.03     .97 

18.2    l.l 

19.5 

52.35    .07 

16.3     9.6 

21.37     .13 

49.4  -0.1 

57.53     .13 

17.4     i.l 

41.28     .91 

19.5    1.4 

29.5 

52.40  +.09 

18.8     9  4 

21.48     .08 

49.4  +0.1 

57.64     .08 

16.5     0.8 

41.45     .14 

21.0    1.6! 

Feb.    8.5 

52.39  -.03 

21.1     9.9 

21.53  +.03 

49.5     0.9 

57.70  +.03 

15.7     0.6 

41.55  +.06 

22.8    1.8 

18.4 

52.33  -.08 

23.2  -1.9 

21.53 -.09 

49.8  +0.4 

57.71  -.01 

15.2  -0.4 

41.57  -.01 

24.6  +1.9 

28.4 

52.23     .12 

24.9     1.6 

21.48     .07 

50.3    0.5 

57.67     .05 

14.9    0.9 

41.53     .07 

26.5    1.8 

Mar.  10.4 

52.09     .15 

26.3     1.9 

21.39     .11 

50.8    0.6 

57.59     .00 

14.7  -0.1 

41.42     .13 

28.3     1.7, 

20.4 

51.93     .17 

27.3     0.8 

21.27     .14 

51.4     0.6 

57.49     .19 

14.8  +0.1 

41.27     .18 

30.0     1.6 

30.3 

51.75    .19 

27.9    0.5 

21.12     .15 

52.0     0.6 

57.35    .14 

14.9     0.9 

41.07     .91 

31.5     1.3 

Apr.   9.3 

51.55  -.10 

28.2  -0.1 

20.97  -.16 

52.6  +0.5 

57.21  -.15 

15.2  +0.3 

40.84  -.93 

32.7  +1.1 

19.3 

51.36     .19 

28.2  +0.9 

20.80     .16 

53.1     0.5 

57.06     .15 

15.6     0.4 

40.61      .94 

33.6    0.7 

29.3 

51.18    .17 

27.7    0.6 

20.65     .15 

53.5    0.4 

56.91     .14 

16.0     0.5 

40.37     .93 

34.2    0.4 

May   9.2 

51.01     .15 

27.0    0.9 

20.50     .13 

53.9     0.3 

56.77     .13 

16.5    0.5 

40.14     .91 

34.4  +0.1 1 

19.2 

50.87     .13 

25.8     1.3 

20.38     .11 

54.2     0.3 

56.65    .11 

17.1     0.6 

39.94     .19 

34.3  -0.3 

29.2 

50.75  -.10 

24.5  +1.5 

20.29  -.08 

54.5  +0.9 

56.56  -.08 

17.7  +0.6 

39.77  -.16 

1 
33.8-0.6, 

Jane  8.1 

50.67     .07 

22.8    1.8 

20.22     .05 

54.6  +0.1 

56.49     .06 

18.3     0.6 

39.63     .19 

33.0    0.9' 

18.1 

50.62  -.04 

20.9    9.0 

20.19  -.09 

54.7    0.0 

56.44  -.03 

19.0     0.7 

39.54     .07 

32.0    1.9  j 

28.1 

50.60     .00 

18.8    9.1 

20.19 +.09 

54.7    0.0 

56.43     .00 

19.6     0.7 

39.49  -.03 

30.7     1.4 

July  8.1 

50.62  +.03 

16.6    9.9 

20.22     .05 

54.6  -0.1 

56.44  +.03 

20.3     0.6 

39.48  +.09 

29.2    1.6 ' 

1 

18.0 

50.67  +.07 

14.4  +3.3 

20.29  +.08 

54.4  -0.9 

56.49  +.06 

20.9  +0.6 

39.52  +.06 

27.6  -1.8 

28.0 

50.75     .10 

12.2    9.9 

20.39     .11 

54.2    0.3 

56.56     .09 

21.5    0.5 

39.61     .11 

25.7    1.9 

Aug.  7.0 

50.87     .13 

10.0     9.1 

20.52     .14 

53.9    0.4 

56.67     .19 

21.9    0.4 

39.74     .15 

23.7     9.0 

17.0 

51.02    .17 

8.0     1.9 

20.68    .17 

53.5    0.5 

56.80     .14 

22.3    0.3 

39.92     .90 

21.7    9.1 

26.9 

51.21     .90 

6.2     1.6 

20.86    .90 

53.0    0.6 

56.95     .17 

22.5  +0.1 

40.13    .94 

19.6    9.1 

Sept.  5.9 

51.42 +.99 

4.7  +1.3 

21.08 +.93 

52.3  -0.7 

57.14  +.90 

22.5  -0.1 

40.39  +.98 

17.5  -9.1 

15.9 

51.65     .95 

3.7     0.9 

21.32     .95 

51.6    0.8 

57.35     .93 

22.3    0.3 

40.69     .39 

15.5    9.0 

25.8 

51.92    .97 

3.0  +0.4 

21.58     .98 

50.7     09 

57.59     .95 

21.9    0.6 

41.02     .35 

13.5     1.9 

Oct.    5.8 

52.20     .99 

2.8    0.0 

21.87     .30 

49.7     1.0 

57.85     .97 

21.2     0.8 

41.39     .38 

11.6    1.8 

15.8 

52.50    .31 

3.1  -0.5 

22.18     .39 

48.6    1.1 

58.13     .99 

20.3     1.0 

41.79     .41 

9.8    1.7 

25.8 

52.82  +.39 

3.9  -1.0 

22.50  +.33 

47.4  -1.9 

58.43  +.31 

19.2  -1.9 

42.22  +.44 

8.2  -1.6 

Nov.  4.7 

53.14     .39 

5.1      1.5 

22.84     .34 

46.2     1.9 

58.74     .39 

17.9     1.4 

42.67     .45 

6.9    1.9 

14.7 

53.45    .31 

6.9     1.9 

23.18     .34 

44.9     1.9 

59.Q7    .39 

16.4     1.5 

43.13     .46 

5.8    0.9 

24.7 

53.76     .30 

9.0     9.3 

22.52     .33 

43.7     1.1 

59.39    .31 

14.8     1.6 

43.59     .46 

5.0     0.6 

Dec.   4.7 

54.05     .98 

11.4     9.5 

23.85     .39 

42.6     1.0 

59.70     .30 

13.2    1.6 

44.04     .44 

4.6  -0.9 

14.6 

54.31  +.94 

14.0  -9.7 

24.15  +.29 

41.6  -0.9 

60.00  +.98 

11.5-1.6 

44.47  +.41 

4.6  +0.9 

24.6 

54.54     .90 

16.8     9.8 

24.43     .26 

40.8    0.7 

60.27     .95 

9.9    1.5 

44.86     .37 

5.0    0.5 

34.6 

54.72  +.18 

19.6  -9.8 

24.68  +.29 

40.2  -0.5 

60.50  +.91 

8.5  -1.4 

45.21  +.39 

5.7  +0.9 
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APPARENT  PLACE8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

<7»UrNB 

Majoris. 

k  Cancri. 

t  Argue. 

1  Draconis  (H.) 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Deolination 
South. 

Right 
Ascension. 

Deolination 
North. 

h     m 

9    0 

+67°  34 

h     m 

9     1 

o        * 

+  11     6 

h     m 

9  14 

-58°  48 

h     m 

9  21 

1 

+81°  48 

(Dec.30.6) 

S 

43.50  +.54 

42.3  +1.5 

S 

47.41  +.95 

38.4  -1.3 

8 

10.13  +.31 

33.8  -3.5 

8 

25.63+1.37 

33.0  +1.9 

Jau.   9.6 

44.00     .44 

44.1     9.0 

47.63     .91 

37.2     l.l 

10.40     .93 

37.3    3.6 

26.89  1.13 

35.1     9.3 

19.6 

44.38     .33 

46.2    9.3 

47.82     .16 

36.2    0.9 

10.60     .15 

41.0    3.7 

27.90     .87 

37.7     9.7 

29.5 

44.66     .91 

48.7     9.5 

47.95     .11 

35.4     0.6 

10.71  +.07 

.  44.8    3.7 

28.62    .57 

40.5     9.9. 

Feb.  8.5 

44.81  +.09 

51.3    9.6 

48.04     .06 

34.9    0.4 

10.73  -.01 

48.5     3  6 

29.04  +.96 

43.5     3  1  > 

1 

18.5 

44.84  -.03 

54.0  +9.7 

48.07  +.01 

34.6  -0.9 

10.68  -.09 

52.1  -3.4 

29.14  -.05 

46.6  +3.1 , 

28.4 

44.75     .14 

56.6    9.6 

48.05  -.04 

34.5    0.0 

10.55     .16 

55.4     3.9 

28.94     .35 

49.7     3.0 

Mar.  10.4 

44.55     .94 

59.1     9.4 

47.99     .08 

34.6  +0.1 

10.35     .93 

58.4     9.9 

28.45     .69 

52.6     9.7 

20.4 

44.27     .39 

61.3    9.1 

47.90     .11 

34.8    0.3 

10.09     .98 

61.1     9.5 

27.70     .66 

55.2     9.4 

•      30.4 

43.91     .39 

63.3    1.7 

47.78     .13 

35.2    0.4 

9.79     .39 

63.4     9.0 

26.74  1.05 

57.4     9.0 

Apr.  9.3 

43.49  -.43 

64.8  +1.3 

47.65  -.14 

35.6  +0.4 

9.46  -35 

65.2  -1.6 

25.60-1.19 

59.2  +1.5 

19.3 

43.05     .45 

65.8    0.8 

47.50     .14 

36  0    0.5 

9.10     .36 

66.5     l.l 

24.35  1.98 

60.5     1.0 

29.3 

42.59    .45 

66.4  +0.3 

47.36     .14 

36.5    0.5 

8.73     .37 

67.3  -0.6 

23.04  1.39 

61.2  +0.4 

May  9.3 

42.15     .43 

66.5  -0.9 

47.22     .13 

37.1     0.5 

8.36     .37 

67.6    0.0 

21.72  1.30 

61.3  -0.9 

19.2 

41.74     .39 

66.0    0.6 

47.10     .11 

37.6    0.5 

8.00     .35 

67.4  +0.5 

20.44   1.94 

60.9    0.7 

29.2 

41.37 -.34 

65.2  -1.1 

46.99  -.09 

38.1  40.5 

7.65  -.33 

66.7  +1.0 

19.25-1.13 

59.9  -1.9 

Jane  8.2 

41.06     .98 

63.9     1.5 

46.91     .07 

38.6    0.5 

7.34     .30 

65.4     1.4 

18.18     .99 

58.4     1.7 

18.1 

40.82     .90 

62.2    1.9 

46  86     .04 

39.1     0.5 

7.06     .96 

63.8     1.9 

17.27     .89 

56.4     94 

28.1 

40.65     .13 

60.2    9.9 

46.81  -.01 

39.5    0.4 

6.82     .99 

61.7     9.3 

16.54     .69 

54.1     *5 

July  8.1 

40.56  -.05 

57.8    9.4 

46.83  +.01 

39.9    0.4 

6.62     .16 

59.3     9.6 

16.02     .41 

51.4     9.8 

18.1 

40.56  +.04 

55.3  -9.6 

46.86  +.04 

40.3  +0.3 

6.49  -.11 

56.6  +9.8 

15.72 -.19' 

48.4  -3.1 

28.0 

40.63     .19 

52.6    9.8 

46.92     .07 

40.5    0.9 

6.41  -.05 

53.6    3.0 

15.64  +.04 

45.2    3.9 

Aug.  7.0 

40.79     .90 

49.7     9.9 

47.00     .10 

40.7  +0.1 

6.39  +.01 

50.6    3.0 

15.79     .97 

41.9     3.3 

17.0 

41.04     .98 

46.9    9.9 

47.12     .13 

40.7     0.0 

6.44     .08 

47.6     3.0 

16.17     .49 

38.5    3.4 

27.0 

41.36     .38 

44.0     9.8 

47.26     .16 

40.6  -0.9 

6.55     .15 

44.6    9.9 

16.78     .71, 

1 

35.1     3.3 

Sept  5.9 

41.75 +.43 

41.2-9.8 

47.43  +.18 

40.3  -0.4 

6.74  +.99 

41.8  +9.6 

17.60  +.99 

31.9  -3.9 

15.9 

42.22    .50 

38.5    9.6 

47.63     .91 

39.9    0.6 

6.98     .98 

39.4     9.3 

18.62  1.19 

28.7    3.1 

25.9 

42.75     .56 

35.9    9.4 

47.85     .94 

39.2     0.8 

7.30  '.34 

37.3     1.8 

19.84   1.30  1 

25.8    9.8, 

Oot.    5.8 

43.34     .09 

33.6    9.9 

.48.10     .96 

38.3     l.o 

7.67     .39 

35.7     1.3 

21.23   1.46 

23.1     9.5 

15.8 

43.99     .67 

31.6    1.9 

48.38     .99 

37.3     1.9 

8.08     .44 

34.7    0.7 

22.77   1.60  i 

20.8    9.1 

25.8 

44.68  +.71 

29.9  -1.5 

48.68  +.31 

36.0  -1.3 

8.54  +.47 

34.3  +0.1 

24.44+1.71  1 

18.9  -1.7 

Nov.  4.8 

45.40     .73 

28.6     l.l 

49.00     .39 

34.6     1.5 

9.03     .49 

34.6  -0  6 

26.20  1.79 

17.4     1.9 

14.7 

46.14     .74 

27.7    0.7 

49.32     .33 

33.1     1.6 

9.52     .49 

35.5     1.9 

28.01    1.89 

16.4     0.7 

24.7 

46.89     .73 

27.3  -0.9 

49.65     .33 

31.5     1.6 

10.01     .48 

37.0     1.8 

29.85  1.89 

16.0  -0.1 

Dec.   4.7 

47.62    .71 

27.4  +0.3 

49.98     .33 

29.8     1.6 

10.48     .45 

39.2    9.4 

31.65  1.76 

16.2  +0.4 

14.7 

48.31  +.66 

27.9  +0.8 

50.29  +.30 

28.3  -1.5 

10.92  +.41 

41.8  -9.9 

1 
33.37+1.66 

16.9  +1.0 

24.6 

48.94     .60 

29.0     1.3 

50.58     .97 

26.8     1.4 

11.30     .35 

44.9     3.3 

34.96  1.51. 

18.2    1.5, 

34.6 

49.50  +.51 

30.5  +1.7 

50.84  +.93 

25.5  -1.3 

11.62 +.98 

48.3  -3.6 

36.37+1.99 

20.0  +9-0 
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a  Hydra. 

dUrme 

Vfajoris. 

0UrM>] 

tfajoris. 

e  Leonie. 

Mean 
Solar 
Date. 

Right 
Aaoension. 

Deolinatioii 
South. 

Right 
Asconaiou. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

h     m 

9  22 

o         / 

-  8  10 

h      m 

9  24 

+70°  18 

h      m 

9  25 

+  52°  10 

h      m 

9  39 

+24°  16 

(Dec.30.6) 

8 

10.97  +.95 

50.6  -2.3 

8 

45.78  +.63 

38.7  +1.4 

8 

29.99  +.39 

34.3  +0.6 

8 

36.31  +.30 

47.0  -0.8 

Jan.   9.6 

11.20     .91 

52.8    9.1 

46.38     .54 

40.3     1.9 

30.36     .33 

35.2    1.0 

36.58     .96 

46.3    0.5 

19.6 

11.39     .16 

54.9    9.0 

46.87     .43 

42.4     9.3 

30.66     .97 

36.4     1.4 

36.82    .91 

46.0  -0.9 

39.5 

11.53     .11 

56.9     1.8 

47.23     .30 

44.8    9.5 

30.89     .19 

38.0    1.7 

37.01     .16 

45.9  +0.1 

Feb.  8.5 

11.62     .07 

58.6     1.6 

47.46     .16 

47.5     9.7 

31.04     .11 

39.8    1.9 

37.14     .11 

46.1     0.3 

18.5 

11.66  +.03 

60.1  -1.4 

47.55  +.03 

50.3  +9.8 

31.12 +.04 

41.8  +9.0 

37.22  +.05 

46.5  +0.5 

28.4 

11.66  -.03 

61.4     l.i 

47.51  -.10 

53.1      9.7 

31.12 -.04 

43.9    9.1 

37.24     .00 

47.2    0.7 

Mar.  10.4 

11.61      .07 

62.4     0.0 

47.34     .99 

55.8    9.6 

31.05     .10 

46.0     9.0 

37.22  -.04 

48.0    0.9 

20.4 

11.52     .10 

63.1     0.6 

47.06     .33 

58.2    9.3 

30.91     .16 

48.0     1.9 

37.15     .08 

48.9    0.9 

30.4 

11.41     .19 

63.6    0.4 

46.69     .41 

60.4    9.0 

30.73     .90 

49.8     1.7 

37.05    .11 

49.8    0.9 

Apr.   9.3 

11.29  -.13 

63.8  -o.i 

46.25  -.46 

62.2+1.6 

30.50  -.93 

51.4  +1.4 

36.93  -.13 

50.8  +0.9 

19.3 

11.15     .14 

63.9  +0.1 

45.76     .50 

63.5     l.i 

30.26     .95 

52.6     1.1 

36.79    .14 

51.6    0.8 

29.3 

11.00     .14 

63.7    0.3 

45.25     .51 

64.4     0.6 

30.01      .95 

53.5    0.7 

36.64     .15 

52.4    0.7 

May  9.3 

10.86    .13 

63.3    0.5 

44.74     .50 

64.7  +0.1 

29.76     .94 

54.1  +0.3 

36.50     .14 

53  J     0.6 

19.2 

10.73    .12 

62.7    0.7 

44.24     .47 

64.5  -0.4 

20.52     .93 

54.2  -0.1 

36.36    .13 

53.6    0.5 

29.2 

10.62  -.11 

61.9  40.8 

43.79  -.43 

63.9  -0.9 

29.30  -.90 

53.9  -0.5 

36.24  -.11 

54.0  +0.3 

Jane  8.2 

10.52     .09 

61.0     1.0 

43.39     .37 

62.7     1.4 

29.12     .16 

53.3    0.8 

36.13     .09 

54.3  +0.9 

18.1 

10.45    .08 

60.0     l.i 

43.06     .30 

61.1       1.8 

28.98    .19 

52.3     l.i 

36.05     .67 

54.3    0.0 

28.1 

10.40     .04 

58.9     1.9 

42.80     .91 

59.2    9.1 

28.87    .08 

51.0     1.4 

35.99     .04 

54.3  -0.9 

July  8.1 

10.37  -.01 

57.6     1.2 

42.63     .13 

56.9    9.4 

28.81  -.04 

49.4     1.7 

35.96  -.09 

54.0     0.3 

18.1 

10.37  +.01 

56.4  +1.3 

42.54  -.04 

54.3  -9.7 

28.80  +.oi 

47.6  -1.9 

35.96  +.01 

53.7  -0.5 

28.0 

10.39    .04 

55.1     1.9 

42.55  +.05 

51.5    9.9 

28.83     .06 

45.6    9.1 

35.99     .04 

53.1     0.6 

Ang.  7.0 

10.45    .07 

53.9    1.1 

42.65     .14 

48.5    3.0 

28.91     .11 

43.4     9.3 

36.04     .07 

52.4    0.8 

17.0 

10.53    .10 

52.8    l.o 

42.84     .94 

45.5    3.1 

29.04     .15 

41.0     9.4 

36.13     .10 

51.6     0.9 

27.0 

10.64     .13 

51.9    0.8 

43.12    .33 

42.4     3.1 

29.22     .90 

38.6     9.4 

36.24    .13 

50.6    1.1 

Sept  5.9 

10.78  +.15 

51.1  +0.6 

43.49  +.41 

39.3  -3  0 

29.44  +.94 

36.1  -9.5 

36.39  +.16 

49.5  -1.9 

15.9 

10.95    .19 

50.7  +0.3 

43.95     .50 

36.4     9.9 

29.71     .99 

33.7    9.5 

36.56    .19 

48.2    1.4 

25.9 

11.15     .93 

50.5    00 

44.49     .58 

33.5    9.7 

30.02     .33 

31.2     9.4 

36.77     .93 

46.8     1.5 

Oct.    5.8 

11.38     .94 

50.6  -0.3 

45.10     .65 

30.9    9.5 

30.38     .37 

28.9    9.3 

37.02     .96 

45.2    1.6 

15.8 

11.64     .97 

51.1      0.7 

45.78     .71 

28.5    9.9 

30.77     .41 

26.7    9.1 

37.29     .99 

43.6    1.7 

25.8 

11.92 +.99 

52.0  -l.o 

46.51  +.76 

26.5  -1.8 

31.20  +.45 

24.7  -1.9 

37.59  +.31 

41.8-1.7 

Nov.  4.8 

12.23    .31 

53.2     1.4 

47.30     .80 

24.9     1.4 

31.66    .47 

22.9    1.6 

37.92     .33 

40.1     1.7 

14.7 

12.54     .39 

54.7     1.7 

48.11     .89 

23.7     1.0 

32.14     .49 

21.5     1.3 

38.26     .35 

38.4     1.7 

24.7 

12.87     .33 

56.5    1.9 

48.94     .83 

23.0  -0.5 

32.64     .49 

20.3    0.9 

38.62     .36 

36.7     1.6 

Deo.  4.7 

13.19     .31 

58.6    9.1 

49.77     .81 

22.8    o.o 

33.13     .48 

19.6    0.5 

38.98    .35 

35.1     1.5 

14.7 

13.50  +.30 

60.7  -9.9 

50.56  +.77 

23.1  +0.5 

33.60  +.46 

19.3  H>.1 

39.33  +.34 

33.8  -1.3 

24.6 

13.79     .97 

63.0    9.3 

51.29     .70 

23.9     l.i 

34.05     .43 

19.4  +0.3 

39.66    .39 

32.6    1.0 

34.6 

14.04  +.94 

65.2  -9.9 

51.96  +.61 

25.3  +1.6 

34.45  +.38 

20.0  +0.8 

39.96  +.99 

31.8  -0.7 
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APPABEHT  PLAOE8  FOR  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

a  Leon  is. 

a  Lconia. 
(Rtgutu*.) 

32  Ursw 

Majori-i. 

I 
yl  Leoni*.           j 

Date. 

Bight 
Ascension. 

Declination 
North. 

Eight 
Ascension.. 

Deolination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North 

h      m 

9  46 

+26°  31 

h     m 

10    2 

+  12°  30 

b      m 

10  10 

+  65°  38 

h      m 

10  13 

+ 20°  23 

(Dec.30.6) 

8 

30.29  +.31 

26.1  -0.8 

8 

30.61  +.99 

16.9  -1.4 

8 

2.82  +.60 

73.7  +0.7 

8 

54.19  +.31 

50.3  -1.2 

Jan.   9.6 

30.58     .97 

25.5    0.4 

30.88     .95 

15.6     1.9 

3.39     .53 

74.7     1.9 

54.49     .98 

49.2    0.9 

19.6 

30.82     .99 

25.2  -0.1 

31.12*  .91 

14.4     1.0 

3.88     .45 

76.2     1.7 

54.75     .94 

48..r>    0.6 

29.6 

31.02     .17 

25.2  +0.9 

31.31     .16 

13.6    0.7 

4.29     .35 

78.1     9.1 

54.96     .19 

48.0  -0.3 

Feb.  8.5 

31.16     .11 

25.5    0.5 

31.46     .19 

13.0     0.5 

4.58     .94 

80.4     9.4 

55.13     .14 

47.8    0.0 

18.5 

31.25  +.06 

26.1  +0.7 

31.55  +.07 

12.6  -0.9 

4.77  +.13 

82.9  +9.6 

55.24  +.09 

48  0  +0.3 

28.5 

31.28  +.01 

26.9    0.8 

31.60  +.09 

12.5    0.0 

4.85  +.09 

85.6    9.7 

55.30  +.04 

48.3    0.5 

Mar.  10.5 

31.26  -.04 

27.8    0.9 

31.60  -.09 

12.7  +0.9 

4.82  -.08 

88.3    9.7 

55.31  -.01 

48.9    0.7 

20.4 

31.20     .06 

28.8     1.0 

31.55     .05 

13.0    0.4 

4.69     .17 

90.9     9.5 

55.28     .05 

49.7    0.8 

30.4 

31.11     .11 

29.9     1.0 

31.48     .06 

13.4     0.5 

4.48     .95 

93.4     9.3 

55.21     .08 

50.5    0.9 

Apr.   9.4 

30.98  -.13 

30.9  +1.0 

31.38  -.11 

14.0  +0.6 

4.20  -.31 

95.5  +9.0 

55.12  -.10 

51.4  +0.9 

19.3 

30.84     .14 

31.9    0.9 

31.26     .19 

14.6     0.6 

3.86     .36 

97.4     1.6 

55.00     .13 

52.3    0.9 

29.3 

30.69     .15 

32.7    0.8 

31.14     .13 

15.2    0.7 

3.48     .38 

98.7     1.9 

54.88     .13 

53.2    Cfl 

May  9.3 

30.54     .14 

33.5     0.6 

31.01     .13 

15.9     0.6 

3.09     .39. 

99.7     0.7 

54.75     .13 

53.il    0.7 

19.3 

30.40     .13 

34.0    0.5 

30.88     .11 

16.5     0.6 

2.69     .39 

100.1  +0.9 

54.62     .19 

54.6    0.6 

29.2 

30.28  -.19 

34.4  +0.3 

30.77  -.10 

17.1  +0.5 

2.31  -.37 

100.0  -0.3 

54.50  -.11 

55.2  +0.5 

June  8.2 

30.17     .10 

34.6  +0.1 

30.67     .09 

17.6     0.5 

1.96     .33 

99.5     0.8 

54.39     .10 

55.6    0.4 

18.2 

30.08     .08 

34.7  -o.l 

30.58     .07 

18.1     0.4 

1.64     .99 

98.5     1.9 

54.30     .08 

55.9    0.8 

28.2 

30.02    .05 

34.5    0.9 

30.52     .05 

18.4     0.4 

1.38     .94 

97.0     1.6 

54.22     .06 

56.1  +0.1 

July  8.1 

29.98  -.09 

34.2    0.4 

30.48     .03 

18.8    0.3 

1.17     .18 

95.2    9.0 

54.17     .04 

56.0  -0.1 

18.1 

29.97  +.01 

33.7  -0.6 

30.45  -.01 

19.0  +0.1 

1.02 -.19 

93.0  -9.3 

54.14  -.09 

55.9  -0.9 

26.1 

29.99     .03 

33.0    0.7 

30.46  +.01 

19.1     0.0 

0.94  -.05 

90.5     9.6 

54.13  +.01 

55.6    0.4 

Aug.  7.0 

30.04     .06 

32.2    0.9 

30.48     .04 

19.0     0.0 

0.92  +.09 

87.8    9.8 

54.15     .03 

55.1    0.6 

17.0 

30.11     .09 

31.2     l.l 

30.54     .06 

18.8  -0.9 

0.98     .09 

84.8     3.0 

54.20     .06 

54.4    0.8 

27.0 

30.22     .19 

30.1     1.9 

30.62     .09 

18.5     0.4 

1.10     .16 

81.7     3.1 

54.28     .09 

53.5    0.9 

Sept.  6.0 

30.36  +.16 

28.8  -1.4 

30.73  +.12 

18.0  -0.6 

1.30  +.94 

78.6  -3.9 

54.38  +.19 

52.5  -1.1 

15.9 

30.54     .19 

27.4     1.5 

30.88     .15 

17.3     0.8 

1.58     .31 

75.4     3.9 

54.52     .15 

51.3    1.3 

25.9 

30.74     .99 

25.8     1.6 

31.05     .19 

16.3     1.0 

1.92     .38 

72.3    3.1 

54.69     .19 

50.0    1.5 

Oct.    5.9 

30.98     .96 

24.1     1.7 

31.26     .99 

15.2     1.9 

2.34     .45 

69.3     9.9 

54.90     .99 

48.4    1.6  j 

15.9 

31.26     .99 

22.4     1.8 

31.50     .95 

13.9     1.4 

2.82     .59 

66.4     9.7 

55.14     .96 

46.7    1.8 

25.8 

31.56  +.31 

20.6  T1.8 

31.77  +.98 

12.4  -1.6 

3.37  +.57 

63.8  -9.5 

55.41  +.99 

44.9-1.9 

Nov.  4.8 

31.88     .33 

18.7     1.8 

32.06     .31 

10.7     1.8 

3.97     .69 

61.5    9.1 

55.71     .31 

43.0    1.9 

14.8 

32.23     .35 

16.9     1.7 

32.38     .39 

8.9     1.8 

4.61     .66 

59.6     1.7 

56.04     .33 

41.1     19 

24.7 

32.59     .36 

15.2     1.6 

32.71     .33 

7.0     1.9 

5.29     .68 

58.1     1.9 

06.38     .35 

39.1     U 

Dec.   4.7 

32.96     .36 

13.7     1.4 

33.05     .34 

5.1      1.9 

5.98     .69 

57.1     0.7 

56.74     .35 

37.3    1.8 

14.7 

33.31  +.35 

12.3  -1.9 

33.39  +.33 

3.3  -1.8 

6.66  +.67 

56.6  -0.9 

57.09  +.34 

35.6  -1.6 

24.7 

33.66     .33 

11.2     1.0 

33.71     .31 

1.6     1.6 

7.32     .64 

56.7  +0.4 

57.43     .33 

34.1     1.4 

34.6 

33.97  +.30 

10.4  -0.7 

34.01  +.98 

0.1  -1.4 

7.94  +.58 

57.3  +0.9 

57.75  +.31 

32.8  -l.l  1 
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APPARENT  PLAGES  FOR  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

9  Draconis  (H.) 

pLaoaia. 

»  Argfti. 

JLeonia. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
Forth. 

Bight 
Ascension. 

Declination 
North. 

Sight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

h     m 

10  25 

+76°  16 

h     m 

10  27 

+  9°  52 

b     ui 

10  40 

-59°    6 

h     m 

10  43 

+  11°    7 

(Dec.30.6) 

8 

45.39+1.00 

33.9  +0.9 

0.85  +.30 

22.0  -1.7 

s 
48.19  +.44 

2.1  -9.8 

s 
28.13  +.31 

38.6  -1.7 

Jan.   9.6 

46.34     .90 

35.1     1.4 

1.14     .97 

20.5    1.5 

48.60     .36 

5.1     3.9 

28.43    .98 

37.0    1.5 

19.6 

47.18     .76 

36.8     1.9 

1.40     .93 

19.1     1.9 

48.95     .39 

8.4     3.5 

28.70    .95 

35.6    1.9 

29.6 

47.87     .61 

39.0     9.4 

1.61      .19 

18.0    1.0 

49.23     .94 

12.0     3.6 

28.93     .90 

34.6    0.9 

Feb.   8.5 

48.39     .43 

41.5    9.7 

1.78     .14 

17.2    0.7 

49.43     .17 

15.7     3.7 

29.11     .16 

33.7    0.7 

18.5 

48.74  +.85 

44.3  +9.9 

1.89  +.09 

16.6  -0.4 

49.56  +.09 

19.4  -3.7 

29.24  +.11 

33.2  -0.4 

38.5 

48.89  +.06 

47.3     3.0 

1.96 +.04 

16.3  -0.9 

49.61  +.01 

23.1     3.6 

29.33     .06 

33.0  -0.1 

Mar.  10.5 

48.86  -.11 

50.3     3.0 

1.98     .00 

16.3  +0.1 

49.59  -.06 

26.6     3.4 

29.37  +09 

33.0  +0.1 

20.4 

48.66     .98 

53.2     9.8 

1.97  -.03 

16.4    0.9 

49.49     .19 

29.9     3.1 

29.37  -.09 

33.2    0.3 

30.4 

48.30     .43 

55.9    9.5 

1.92     .08 

16.8    0.4 

49.34     .18 

32.9    9.8 

29.33     .05 

33.6    0.5 

Apr.   9.4 

47.81  -.56 

58.3  +9.9 

1.84  -.09 

17.2  +0.5 

49.14  -.93 

35.6  -9.5 

29.27  -.08 

34.2  +0.6 

19.4 

47.21      .64 

60.3     1.8 

1.74     .11 

17.8    0.6 

48.89     .96 

37.8    9.1 

29.18      10 

34.8    0.7 

29.3 

46.53     .70 

61.8     1.3 

1.63     .19 

18.4     0.6 

48.61      .99 

39.7    1.6 

29.08     .11 

35.5    0.7 1 

May   9.3 

45.80     .74 

62.8    0.7 

1.51     .19 

19.0     0.6 

48.31     .31 

41.1     l.i 

28.96    .11 

36.2    0.7, 

1 9.3 

45.06     .74 

63.3  +0.9 

1.39     .19 

19.7     0.6 

47.98    .39 

42.0    0.7 

28.85    .11 

36.9    0.7 ; 

29.3 

44.32  -.79 

63.3  -0.3 

1.28 -.11 

20.3  +0.6 

47.66  -.33 

42.4  -0.9 

28.74  -.11 

37.5  +0.6 

Jane  8.2 

43.61     .68 

62.6    0.9 

1.17     .10 

20.9    0.6 

47.33     .39 

42.3  +0.3 

28.63     .10 

38.1     0.6 

18.2 

42.97     .61 

61.5     1.4 

1.08     .08 

21.4     0.5 

47.01     .31 

41.7     0.8 

28.53     .09 

38.7    0.5 ' 

28.2 

42.39     .53 

59.9     1.8 

1.00     .07 

21.9    0.4 

46.71     .99 

40.7     1.3 

28.45    .08 

39.1     0.4 1 

July  8.1 

41.91     .43 

57.8    9.3 

0.94     .05 

22.3    0.4 

46.43     .96 

39.2     1.7 

28.38    .06 

39.5     0.3 1 

18.1 

41.53  -.39 

55.3  -9.6 

0.91  -.03 

22.6  +0.3 

46.19 -.99 

37.2  +9.1 

28.33  -.04 

39.8  +0.9 

28.1 

41.26     .91 

52.6     9.9 

0.89  -.01 

22.8  +0.1 

45.99     .18 

34.9    9.4 

28.30  -.09 

39.9  +0.1 

Aug.  7.1 

41.11  -.09 

49.5     3.9 

0.89  +.09 

22.9'  0.0 

45.83     .13 

32.4     9.6 

28.29     .00 

39.9  -0.1 

17.0 

4 1.09 +.04 

46.2     3.4 

0.92     .04 

22.9  -0.1 

45.73  -.07 

29.6    9.8 

28.31  +.03 

39.7    0.9 

27.0 

41.19     .17 

42.8     3.5 

0.98     .07 

22.6    0.3 

45.70    .00 

26.8    9.8 

28.35     .06 

39.4     0.4 

Sept  6.0 

41.43  +.30 

39.3  -3.5 

1.07 +.10 

22.2  -0.5 

45.73  +.07 

24.0  +9.8 

28.42  +.09 

38.9  -0.6 

16.0 

41.80     .43 

35.8     3.5 

1.18     .13 

21.6    0.7 

45.83     .14 

21.3    9.6 

28.52    .19 

38.2     0.8 

25.9 

42.29     .56 

32.3    3.4 

1.33     .17 

20.7     1.0 

46.01     .99 

18.7     2.4 

28.65     .15 

37.3     I.I 

Oct.    5.9 

42.91     .68 

29.0     3.9 

1.52     .90 

19.7     1.9 

46.26     .99 

16.6     9.0 

28.82    .19 

36.1     1.3 

15.9 

43.65     .79 

25.9    9.9 

1.74     .93 

18.4     1.4 

46.59     .36 

14.8    1.5 

29.03     .99 

34.7     1.5 

25.8 

44.50  +.90 

23.1  -2.6 

1.99  +.97 

16.9  -1.6 

46.97  +.41 

13.5  +1.0 

29.27  +.96 

33.1  -1.7 

Nov.  4.8 

45.45     .98 

20.7     9.9 

2.27     .30 

15.2    1.8 

47.42     .46 

12.8  +0.4 

29.54     .99 

31.3     1.8 

14.8 

46.47   1.05 

18.7     1.8 

2.58     .39 

13.4     1.9 

47.90     .50 

12.7  -0.2 

29.84     .31 

29.4     1.9 

24.7 

47.55   1.10 

17.2     1.3 

2.90     .33 

11.4     9.0 

48.4 1     .59 

13.3     0.9 

30.17     .33 

27.4     9.0 

Dec.  4.7 

48.66  1.11 

16.2    0.7 

3.24     .34 

9.4     9.0 

48.93     .59 

14.5     1.5 

30.51     .34 

25.3    9.0 

14.7 

49.78+1.10 

15.8  -0.1 

3.58  +.33 

7.5  -1.9 

49.44  +.50 

16.2  -9.0 

30.85  +.34 

23.3  -1.9 

24.7 

50.86  1.05 

16.0  +0.5 

3.91     .31 

5.6     1.8 

49.93     .47 

18.6    9.5 

31.18     .33 

21.4     1.6 

34.6 

51.87+  .97 

16.8  +1.1 

4.22  +.30 

3.9  -1.6 

50.38  +-.49 

21.3  -3.0 

31.50  +.31 

19.7  -1.6 
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APPARENT  PJUACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ureas 

Majoris. 

3  Leonie- 

J  Crate rie , 

r  Leonia. 

Mud 
Solar      , 
Bate, 



— 

Bight 
Aaoenalon. 

Declination 
North, 

Right 
Aeoenaion. 

Declination 
North. 

Right 
Aaoenalon. 

Declination 
South. 

Right 
Aaoenaion. 

Declination 
North. 

h     m 

10  56 

+62°  20 

h     m 

11     8 

O           1 

+21     7 

h     m 

11   13 

-14°  10 

h     m 

11  22 

o        / 

+  3  27 

(Dec.30.7) 

8 

56.01  +.68 

30.2    o.o 

a 
14.96  +.34 

32.6  -1.5 

a 
50.00  +.39 

50.9  -3.4 

a 
16.21  +.39 

46.9  -9.1 

Jan.   9.7 

56.57     .54 

30.5  +0.6 

15.29     .31 

31.3    1.9 

50.30     .99 

53.3     9.4 

16.52     .30 

44.9    1.9 

19.6 

57.08    .48 

31.3    l.i 

15.58     .98 

30.2    0.9 

50.58     .96 

55.7     9.3 

16.81     .97 

43.1     1.7 

29.6 

57.52     .40 

32.7    1.6 

15.84     .94 

29.5    0.5 

50.82     .99 

58.0     9.9 

17.06     .93 

41.5    1.5 

Feb.  8.6 

57.88    .31 

34.5    9.0 

16.06     .19 

29.2  -0.9 

51.02     .18 

60.2     9.1 

17.27     .19 

40.2    1.9 

18.5 

58.15  +.99 

36.7  +9.3 

16.23  +.14 

29.2  +0.9 

51.17  +.13 

62.2  -1.9 

17.44  +.14 

39.1  -0.9 

28.5 

58.31     .19 

39.1      9.5 

16.34     .09 

29.5    0.5 

51.28     .09 

64.0    1.7 

17.56     .10 

38.4    0.6 

Mar.  10.5 

58.39  +.09 

41.8    9.6 

16.41     .05 

30.1     0.7 

51.35     .04 

65.5     1.4 

17.64     .06 

37.8    0.4 

20.5 

58.37  -.06 

44.4     9.6 

16.44  +.01 

31.0    0.9 

51.37 +.01 

66.8    1.9 

17.67  +.09 

37.6  -4.1 ! 

30.4 

58.27     .14 

47.1     9.5 

16.42  -.03 

31.9    1.0 

51.36 -.03 

67.9    0.9 

17.67  -.01 

37.5  +0.1 

Apr.   9.4 

58.10  -.90 

49.5  +9.3 

16.38  -.06 

33.0  +1.1 

51.31  -.05 

68.7  -0.7 

17.64  -.04 

37.7+0  J. 

19.4 

57.86     .96 

51.7     9.0 

16.30     .09 

34.1     1.1 

51.25     .08 

69.3    0.4 

17.59     .07 

38.0    0.4  J 

29.4 

57.58     .90 

53.6    1.7 

16.20     .10 

35.1     1.0 

51.16     .09 

69.6  -0.9 

17.51     .08 

38.5    0.5, 

May   9.3 

57.27     .39 

55.0    1.3 

16.10     .11 

36.2    1.0 

51.06    .10 

69.7    0.0 

17.42     .09 

39.0    1.6 

19.3 

56.94     .33 

56.0    0.8 

15.98     .19 

37.1     0.9 

50.95    .11 

69.6  +0.9 

17.32     .10 

39.6    M 

29.3 

56.60  -.33 

56.6  +0.3 

15.86  -.19 

37.9  +0.7 

50.84  -.11 

69.3  +0.4 

17.22 -.10 

40.2  40.6  J 

June  8.2 

56.28     .39 

56.6  -0.9 

15.75     .11 

38.5    0.5 

50.73     .11 

68.8    0.6 

17.12     .10 

40.6    0.6 

18.2 

55.97     .90 

56.2    0.7 

15.64     .10 

39.0    0.4 

50.62    .11 

68.1     0.7 

17.02     .10 

41.5    0.6 

28.2 

55.70     .96 

55.3     l.l 

15.54     .09 

39.3  +0.9 

50.52    .10 

67.3    0.9 

16.93     .09 

42.1    0.6 

July  8.2 

55.45     .99 

53.9     1.5 

15.46     .08 

39.4     0.0 

50.42     .09 

66.3     1.0 

16.84     .08 

42.7    0.6  ( 

18.1 

55.25  -.18 

52.2  -1.0 

15  38  -.06 

39.2  -0.9 

50.34  -.07 

65.3  +1.1 

16.77  -.07 

43.2  +0.5 ; 

28.1 

55.10     .13 

50.1      9.3 

15.33     .04 

38.9    0.4 

50.28     .06 

64.2     1.1 

16.71     .05 

43.6    0.4 

Aug.  7.1 

54.99     .08 

47.6    9.6 

15/30  -.09 

38.4     0.6 

50.23     .04 

63.1     1.1 

16.67     .03 

44.0    0.3 

17.1 

54.95  -.09 

44.9    9.0 

15.29     .00 

37.7     0.8 

50.20  -.01 

61.9     1.1 

16.65  -.01 

44.2  +0.1 

27.0 

51.96  +.04 

41.9    3.1 

15.31  +.03 

36.8     1.0 

50.20  +.01 

60.9     1.0 

16.65  +.01 

44.3    0.0 , 

Sept.  6.0 

55.03  +.11 

38.7  -3.9 

15.36  +.06 

35.6  -1.3 

50.23  +.04 

60.0  +0.8 

16.67  +.04 

44.2  -0.9 

16.0 

55.18     .17 

35.5    3  3 

15.44     .10 

34.3     1.5 

50.29     .08 

59.2    0.6 

16.73     .08 

43.9    0.4 

25.9 

55.38     .94 

32.1     3.3 

15.55     .13 

32.7     1.6 

50.39     .19 

58.7     0.4 

16.83     .11 

43.3    0.7 

Oct.    5.9 

55.66     .31 

28.8    3.3 

15.70     .17 

31.0     1.8 

50.53     .16 

58.5  40.1 

16.96     .15 

42.5    0.9 

15.9 

56.01     .38 

25.6    3.2 

15.89     .91 

29.0    9.0 

50.71     .90 

58.6  -0.3 

17.13     .19 

41.5    1.9 

25.9 

56.42  +.44 

22.5  -3.0 

16.12  +.95 

27.0  -9.1 

50.93  +.94 

59.0  -0.6 

17.33  +.93 

40.2-1.4 

Nov.  4.8 

56.89     .50 

19.7    9.7 

16.39     .98 

24.8     9.9 

51.18     .97 

59.8     1.0 

17.58     .96 

38.6    1.7 

14.8 

57.42     .55 

17.2    9.3 

16.69     .31 

22.6    9.9 

51.47     .30 

61.0     1.3 

17.85     .99 

36.8    1.9 

24.8 

57.99     .59 

15.0     1.9 

17.02     .34 

20.3    9.8 

51.78     .39 

62.5     1.7 

18.15     .31 

34.9    9.0 ' 

Dec.   4.8 

58.59     .61 

13.3     1.5 

17.36     .35 

18.2    9.1 

52.11     .34 

64.3    9.0 

18.48     .33 

32.8    9.1 

14.7 

59.21  +.61 

12.1  -0.9 

17.72  +.35 

16. 1  -1.9 

52.45  +.34 

66.4  -9.9 

18.82  +.34 

30.6  -9.8 

24.7 

59.82     .60 

11.4  -0.4 

18.07     .35 

14.3     1.7 

52.79     .33 

68.6     9.3 

19.16     .33 

28.5    8.1 

34.7 

60.41  +.57 

11.3+0.9 

18.42  +.34 

12.7  -1.4 

53.11  +.31 

71.0-9.4 

19.48  +.31 

26.4 -fc^ 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ADraconis. 

v  Leonis. 

p  Leonis. 

y  Vnm  Majoris. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 

11  24 

+69°  55 

h     m 

11  31 

O            t 

-  0  12 

h      m 

11  43 

+  15   10 

h     m 

11  46 

+54  17 

(Dec.30.7) 

s 
51.85  +.77 

64\9  -0.1 

s 
18.36  +.39 

54.4  -9.1 

8 

26.20  +.33 

72.9  -1.9 

s 
2.02  +.50 

72.1  -0.9 

Jan.   9.7 

52.60     .79 

65.1  +0.5 

18.67     .30 

56.5    9.0 

26.53     .39 

71.2     1.6 

2.51      .48 

71.5-0.3 

19.7 

53.30     .66 

65.9     l.l 

18.96     .97 

58.4     1.8 

26.84     .29 

69.7     1.3 

2.97    .44 

71.4  +0.9 

89.6 

53.91     .57 

67.2     1.6 

19.21     .94 

60.2     1.6 

27.11     .96 

68.6     1.0 

3.39     .39 

71.9     0.8 

Feb.  8.6 

54.43     .46 

69.1     9.1 

19.43     .90 

61.7     1.4 

27.35    .22 

67.8    0.6 

3.75     .33 

73.0     1.3 

18.6 

54.84  +.35 

71.4  +9.5 

19.60  +.15 

63.0  -l.l 

27.54  +.17 

67.3  -0.3 

4.05  +.96 

74.5  +1.7 

28.5 

55.12     .92 

74.0    9.7 

19.73     .11 

64.0    0.9 

27.69    .13 

67.2    0.0 

4.27     .19 

76.5     9.1 

Mar.  10.5 

55.28  +.10 

76.8    9.9 

19.82     .07 

64.7     0.6 

27.79    .08 

67.4  +0.3 

4.42     .19 

78.7     9.3 

1         20.5 

55.31  -.03 

79.7    9.9 

19.87  +.03 

65.2     0.4 

27.85  +.04 

67.9     0.6 

4.50  +.04 

81.1     9.5 

1         30.5 

55.23     .14 

82.6    9.8 

19.87  -.01 

65.5  -0.9 

27.87     .00 

68.5    0.8 

4.51  -.02 

83.7     9.5 

Apr.   9.4 

55.04  -.94 

85.4  +9.6 

19.85  -.04 

65.5    0.0 

27.86  -.03 

69.3  +0.9 

4.46  -.08 

86.2  +9.4 

19.4 

54.75     .39 

87.8    9.3 

19.80     .06 

65.4  +0.9 

27.82    .05 

70.2    0.9 

4.35     .13 

88.6    9.3 

29.4 

54.39     .39 

90.0     1.9 

19.73     .08 

65.1     0.3 

27.75     .07 

71.2    1.0 

4.19     .17 

90.8    2.1 

iMay  9.3 

53.97     .44 

91.7     1.5 

19.65     .09 

64.7     0.4 

27.67    .09 

72.2    1.0 

4.00     .90 

92.7     1.7 

19.3 

53.52     .47 

93.0     l.o 

19.56     .10 

64.2    0.5 

27.57     .10 

73.1     0.9 

3.79     .29 

94.2    1.4 

1 

j         29.3 

53.04  -.48 

93.8  +0.5 

19.46  -.10 

63.7  +0.6 

27.47  -.10 

74.0  +0.8 

3.56  -.94 

95.4  +1.0 

IJune  8.3 

52.56     .48 

94.0    0.0 

19.36     .10 

63.1     0.6 

27.36     .11 

74.7     0.7 

3.32     .94 

96.1     0.5 

18.2 

52.09     .46 

93.7  -0.5 

19.26     .10 

62.4     0.6 

27.26     .10 

75.4     0.6 

3.08     .23 

96.4  +0.1 

28.2 

51.64     .43 

92.9     1.0 

19.16     .09 

61.8    0.7 

27.15     .10 

75.9     0.4 

2.8&    .29 

96.3  -0.4 

July  8.2 

51.23     .38 

91.6     1.5 

19.07     .08 

61.1     0.6 

27.06    .09 

76.2    0.3 

2.63     .91 

95.6    0.8 

1         18.2 

50.87  -.33 

89.9  -9.0 

19.00  -.07 

60.5  +0.6 

26.97  -.08 

76.4  +0.1 

2.43  -.19 

94.6  -1.2 

1         28.1 

50.57     .97 

87.7    9.4 

18  93     .06 

59.9    0.5 

26.90     .07 

76.4  -O.l 

2.26     .16 

93.1     1.6 

Aug.  7.1 

50.32     .90 

85.1      9.7 

18.88     .04 

59.4    0.4 

26.84     .05 

76.2    0.3 

2.12    .19 

91.3    2.0 

1          17.1 

50.16     .13 

82.2    3.0 

18.85  -.09 

59.0    0.3 

26.79     .03 

75.8    0.5 

2.01     .09 

89.1     2.4 

27.0 

50.07  -.05 

79.1      3.3 

18.84  +.01 

58.7  +0.9 

26.77  -.01 

75.2    0.7 

1.94  -.04 

86.6    2.7 

Sept  6.0 

50.06  +.04 

75.7  -3.4 

18.86  +.03 

58.7    0.0 

26.78  +.02 

74.4  -0.9 

1.92     .00 

83.7  -2.9 

j         16.0 

50.14     .13 

72.2    3.6 

18.91     .07 

58.8  -0.2 

26.82     .06 

73.4     l.l 

1.95  +.05 

80.7    3.1 

26.0 

50.32     .99 

68.6    3.6 

18.99     .10 

59.1     0.4 

26.89     .09 

72.1     1.4 

2.03     .11 

77.5    3.9 

Oct.    5.9 

50.59     .39 

64.9    36 

19.11     .14 

59.7    0.7 

27.00     .13 

70.6     1.6 

2.17     .17 

74.2     3.3 

15.9 

50.95     .41 

61.4     3.5 

19.27    .18 

60.5    1.0 

27.16     .17 

68.9    1.8 

2.37     .93 

70.9     3.3 

25.9 

51.41  +.50 

58.0  -3.3 

19.47  +.99 

61.6-1.3 

27.35  +.91 

67.0  -9.0 

2.63  +.99 

67.6  -3.3 

jNov.  4.9 

51.96     .59 

54.9     3.0 

19.71     .95 

63.0     1.5 

27.58     .95 

65.0    9.1 

2.95     .35 

64.3    3.1 

1         14.8 

52.58     .66 

52.1      9.6 

19.98     .99 

64.7     1.8 

27.85     .98 

62.8    9.2 

3.33     .40 

61.3     9.9 

24.8 

53.28     .79. 

49.6    9.9 

20.28     .31 

66.6    9.0 

28.15     .31 

60.5    2.3 

3.75     .44 

58.5    9.6 

Dec.  4.8 

54.03     .76 

47.7     1.7 

20.60     .33 

68.6    2.1 

28.47     .33 

58.2    2.2 

4.22     .48 

56.1      9.9 

14.7 

54.81  +.79 

46.3  -1.1 

20.94  +.33 

70.7  -9.9 

28.81  +.34 

56.0  -2.1 

4.71  +.50 

54.1  -1.8 

24.7 

55.60     .78 

45.4  -0.5 

21.27     .33 

72.9     2.2 

29.16     .34 

53.9    2.0 

5.22     .51 

52.5     1.3 

.— >« 

56.37  +.76 

45.2  +0.1 

21.60  +.39 

75.1  -2.1 

29.50  +.33 

52.0  -1.8 

5.72  +.50 

51.6-0.7 
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APPABBNT  PLACES  FOE  THE  UPPER  TBAH  SIT  AT  WASHINGTON. 

o  Virgin  is. 

4  DraconU  (H .) 

y  Corri. 

/?  Cham«]eoot». 

Mean 
Solar 
Data. 

Right 
AftciNnainu. 

!>>  rlinii !  '"ii 
Forth. 

Right 

[>    ■    1,'!    tt  HMI 

North. 

AftoeniiirjD, 

DtMSliHRtlOD 

South. 

Bight 

AftocDflton. 

DetiihuUifA 

South. 

1i      in 

11  59 

+    9°  20 

h      id 

12    6 

+78  13 

ll        :n 

12    HI 

—  16   55 

b       rn 

12  11 

—78  41 

{Dne.30.7J 

35.52  +.33 

40.3  -9.1 

A 

(12.42+ 1. S3 

25.6  -O.s 

8.11    +.34 

40.9  -9,9 

a 
54. 17+1. CO 

3g"o  -i,4 

Jan.    9.7 

35.85     .39 

38.2     1.8 

63.64    1.19 

25.4  +0.2 

8.45     .39 

43.2    8.3 

55.34   1.19 

39.8    9.0 

19.7 

36.16     .99 

36.5     1.6 

64.80  1.19 

25.9     0.8 

8.76    .30 

45.5     9.3 

56.42  1.09 

42.1    %* 

29.6 

36.44     .98 

35.1     1.3 

65.88  1.01 

27.0     1.4 

9.04     .27 

47.9     9.3 

57.39     .90 

44.8    3.0 

Feb.   8.6 

36.68     .99 

34.0     1.0 

66.83     .87 

28.7     1.9 

9.29     .93 

50.1     9.9 

58.23     .76 

48.0    u 

18.6 

36.89  +.18 

33.2  -0.6 

67.62  +.60 

30.9  +2.4 

9.50  +.19 

52.2  -9.0 

58.90  +.59 

51.5 -xe 

28.6 

37.04     .14 

32.7  -0.3 

68.23     .51 

33.5    2.7 

9.66     .15 

54.2     1.8 

59.42     .43 

55.9    3.7 

Mar.  10.5 

37.16     .10 

32.5    0.0 

68.65     .31 

36.3    9.9 

9.79     .10 

55.9     1.6 

59.76     .96 

59.0    3.8 

20.5 

37.24     .06 

32.6  +0.9 

68.86  +.11 

39.3    3.1 

9.87     .07 

57.4     1.4 

59.93  +.09 

62.8    L8 

30.5 

37.28  +.09 

32.9     0.4 

68.86  -.09 

42.4    3.0 

9.92  +.03 

58.7     1.9 

59.94  -.08 

66.6    3.7 

Apr.   9.5 

37.28  -.01 

33.4  +0.6 

68.67  -.28 

45.4  +2.9 

9.93    .00 

59.7  -0.9 

59.78  -.93 

70.3-34 

19.4 

37.25     .04 

34.0     0.7 

68.31     .44 

48.2    9.6 

9.92  -.03 

60.5     0.7 

59.47     .38 

73.8    9J 

29.4 

37.20     .06 

34.8     0.8 

67.79     .58 

50.7    9.3 

9.88     .05 

61.1     0.5 

59.02     .59 

77.0    M 

May  9.4 

37.14     .07 

35.6     0.8 

67.14     .70 

52.9     1.9 

9.82     .07 

61.5     0.3 

58.43     .64 

79.8    9.7 

19.3 

37.06     .03 

36.4     0.8 

66.38     .79 

54.5     1.4 

9.74     .08 

61.6-0.1 

57.73     .75 

82.3    L2 

29.3 

36.96  -.09 

37.2  +0.8 

65.56  -.85 

55.7  +0.9 

9.65  -.09 

61.6  +0.1 

56.94  -.84 

84.3  -l  J 

June  6,3 

36.87     .10 

38.0    0.7 

64.68     .88 

56.3  +0.3 

9.55     .10 

61.4     0.3 

56.06     .90 

85.9    1.3 

18.3 

36  77     .10 

38.7    0.6 

63.79     .89 

56.4  -0.2 

9.45     .11 

60.9     0.5 

55.12     .95 

86.9    1.7 

28.2 

36.67-  .10 

39.2    0.5 

62.91     .87 

55.9     0.8 

9.34     .11 

60.4     0.6 

54.15     .97 

87.4 -0J 

July  8.2 

36.57     .10 

39.7    0.4 

62.06     .89 

54.9     1.3 

9.23     .11 

59.6     0.8 

53.17     .97 

87.3  40.3 

18.2 

36.48  -.09 

40.1  +0.3 

61.26  -.76 

53.3  -1.8 

9.12 -.10 

58.8  +0.9 

52.21  -.94 

86.6 +0.9 

28.2 

36.40     .09 

40.3  +0.9 

60.54     .68 

51.3    2.2 

9.02     .09 

57.9     1.0 

51.30     .88 

85.5    1.4 

Aug.  7.1 

36.33     .06 

40.4     0.0 

59.91     .58 

48.9    2.7 

8.93     .08 

56.8     1.0 

50.46     .78 

83.8    1.9 

17.1 

36.27     .04 

40.3  -0.9 

59.38     .47 

46.0    3.0 

8.86     .06 

55.8     1.0 

49.73     .66 

81.7    9.3 

27.1 

36.24  -.09 

40.1     0.4 

58.98     .34 

42.8    3.3 

8.81     .04 

54.8     1.0 

49.14     .51 

79.3    9.6 

Sept.  6.0 

36.23  +.01 

39.6  -0.6 

58.71  -.20 

39.4  -3.5 

8.78  -.01 

53.8  +0.9 

48.71  -.34 

76.5  +9.8 

16.0 

36.25     .04 

38.9    0.8 

58.58  -.05 

35.7    3.7 

8.78  +.02 

63.0    0.7 

48.46  -.15 

73.6    3.0 

26.0 

36.31     .07 

38.0     1.0 

58.61  +.10 

31.9    3.8 

8.83     .06 

52.4     0.5 

48.40  +.05 

70.5    3.0 

Oct.    6.0 

36.40     .u 

36.8     1.3 

58.79     .27 

28.1      3  8 

8.91     .10 

51.9  +0.3 

48.56     .98 

67.6    9.9 

15.9 

36.54     .15 

35.4     1.5 

59.14      .43 

24.3     3.8 

9.03     .15 

51.8    0.0 

48.93     .47 

64.8    9.7 

25.9 

36.71  +.19 

33.8  -1.7 

59.65  +.59 

20.6  -3.6 

9.20  +.19 

52.0  -0.3 

49.50  +.67 

62.2  4*3 

Nov.  4.9 

36.93     .93 

32.0     1.9 

60.32    .75 

17.1      3.4 

9.42     .23 

52.5    0.7 

50.26     .84 

60.1     1.9 

14.9 

37.18     .97 

29.9    9.1 

61.15     .89 

13.9     3.0 

9.68     .97 

53.4     1.0 

51.19     .99 

58.4    1.4 

24.8 

37.47     .30 

27.8    9.9 

62.11    1.02 

11.0     2.6 

9.97     .30 

54.6     1.4 

52.25  l.ll 

57.3    1.8 

Dec.   4.8 

37.78     .39 

25.5    9.9 

63.19   1.12 

8.7     2.1 

10.29     .33 

56.1      1.7 

53.40  1.19 

56.8 +••* ' 

14.8 

38.12  +.34 

23.3  -9.2 

64.34+1.19 

6.8  -1.5 

10.62  +.34 

58.0  -1.9 

54.62+1.29 

-56.9  -0.5 

24.7 

38.46     .34 

21.1      2.1 

65.56   1.22 

5.6    09 

10.97     .34 

60.0     9.1 

55.85  1.99 

57.7    1.1 

34.7 

38.80  +.33 

19.0  -9.0 

66.79+1.23 

6.0  -0.3 

11.31  +.33 

62.3  -2.3 

57.06+1.18 

59.1  -1.7 
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APPARENT  PLACES  FOli  THE  UPPER  TRAKSIT  AT  WASHINGTON, 


M.an 
Solar 
Date. 


(Dec.30.7J 
Jau.   9.7 
19.7 
29.7 
Feb.  8.6 

18.6 
•28.6 
Mar.  10.5 
80.5 
30.5 

Apr.  9.5 
19.4 
29.4 

May  9.4 
19.4 

29.3 
Jane  8.3 
18.3 
28.2 
July  8.2 

18.2 
28.2 
Aug.  7.1 
17.1 
27.1 

Sept  6.1 
16.0 
26.0 

Oct.  6.0 
15.9 

25.9 
Nov.  4.9 
14.9 
24.8 

Doc.  4.8 

14.8 
24.8 
34.7 


jf  Virginia. 


Right         Declination 
Ascension.         SotUh. 


h      m 

12  14 


15.81  +.33 
16.13  .39 
16.44  .30 
16.72  .97 
16.97     .93 

17.18 +.19 
17.35  .15 
17.48  .11 
17.57     .07 

17.63  +.04 

17.64  +.01 
17.63  -.09 
17.60  .04 
17.55  .06 
17.48     .08 


17.39 
17.31 
17.21 
17.11 


17.01     .10 

16.92  -.09 
16.83  .08 
16.75  .07 
16.69  .05 
10.64     .03 

16.62  -.01 
16.62  +.02 
16.67    .06 

16.74  .10 
16.86     .14 

17.02 +.18 
17.22  .99 
17.47     .96 

17.75  .99 
18.05     .39 

18.38  +.33 
18.72  .33 
19.05  +.39 

22 


-03 

14.6  -9.1 

16.7  9.0 
18.7  1.9 
20.5  1.7 
22.0  1.4 

23.4  -1.9 

24.4  0.9 
25.2    0.6 

25.7  0.4 
25.9  -0.1 

26.0  +0.1 

25.8  0.9 

25.5  0.4 

25.1  0.5 

24.6  0.5 

24.0  +0.6 

23.4  0.6 

22.8  0.6 

22.2  0.6 

21.5  0.6 

21.0  +0.5 

20.4  0.5 
20.0    0.4 

19.7  0.3 

19.5  +0.1 

19.4  0.0 

19.6  -0.9 

19.9  0.5 

20.5  0.7 

21.4  1.0 

22.5  -1.3 
23.9     1.5 

25.5  1.8 
27.4  9  0 
29.4     9.1 

31.6  -9.2 

33.8  9.2 

35.9  -9.1 


a>  Cruois. 


Right 
Ascension. 


h      m 

12  20 


28.24  +.59 

28.80  .55 

29.33  .51 
29.82  .46 
30.24     .39 

30.59  +.31 
30.87  .94 
31.07  .16 
31.20  .09 
31.25 +.09 

31.24  -.04 
31.17     .10 

31.03  .16 
30.85  .91 
30.62     .95 

30.35  -.29 

30.04  .39 
29.72     .34 

29.37  .35 

29.02  ,3R 

28.67  -.34 

28.34  .39 

28.03  .99 
27.76  .95 
27.53     .19 

27.38  -.19 
27.29  -.04 
27.29  +.04 
27.37  .13 
27.55     .90 

27.82  +.31 
28.17     .39 

28.60  .46 
29.10  .52 
29.65     .56 

30.22  +.58 

30.81  .59 
31.40  +.58 


Declination 
South. 


—62  28 

57.6  -1.7 
59.5  9.9 
61.9    9.6 

64.7  3.0 
67.9     3.9 

71.2-3.4 

74.7  3.5 
78.3     3.5 

81.8  3.5 
85.3    3.4 

88.5  -3.9 

91.6  9.9 

94.3  9.6 
96.8  2.9 
98.8     1.6 

KH). 4  -1.4 
101.6  0.9 
102.3  -0.5 
102.6  0.0 
102.3  +0.5 

101.5  +1.0 
100.3     1.4 

98.7  1.8 

96.7  9.9 

94.4  9.4 

91.8  +9.6 
89.2     9.7 

86.5  9.6 

83.9  9.5 

81.5  9.3 

79.4  +1.9 
77.7  1.5 
76.4  1.0 
75.7  +0.4 

75.6  -0.2 

76.1  -0.8 

77.2  1.4 
78.9  -1.9 


0  C©rvi. 


Right 
Ascension. 


h      m 

12  28 


35.57  +.35 
35.92     .34 

36.25  .39 
36.55  .99 
36.82     .95 

37.05  +.91 
37.23  .17 
37.38  .13 
37.49     .09 

37.55  .05 

37.59  +.09 
37.59  -.01 

37.56  .04 
37.51  .06 
37.45     .08 

37.36  -.09 

37.26  .10 
37.16  .11 
37.04  .19 
36.92     .19 

36.80  -.19 

36.69  .11 

36.58  .10 
36.48  .08 
36.41     .06 

36.36  -.03 
36.35    .00 

36.37  +.04 
36.43  .09 
36.54     .13 

36.70  +.18 
36.91  .93 
37.16     .97 

37.45  .30 
37.77     .33 

38. 1 1  +.34 

38.46  .35 
38.82  +.34 


Declination 
South. 


-22  47 

4.9  -9.1 
7.1  9.3 
9.5  2.4 
11.9  9.4 
14.3     9.3 

16.6  -9.9 
18.8  9.1 
20.8     1.9 

22.7  1.7 

24.3  1.5 

25.7  -J.3 

26.8  1.0 

27.8  0.8 
28.5    0.6 

28.9  0.3 

29.1  -0.1 

29.2  +0.1 
28.9    0.3 

28.5  0.5 
27.9    0.7 

27.1  +0.9 
26.1     1.0 

25.1  1.1 
23.9  1.9 
22.7     1.9 

21.5+1.1 

20.4  1.0 

19.4  0.8 

18.7  0.6 

18.2  +0.3 

18.0  0.0 

18.1  -0.3 

18.6  0.7 

19.5  1.1 

20.8  1.4 

22.4  -1.7 

24.3  2.0 

26.4  -2.2 


*  Draconis. 


Right 
Ascension. 


h      m 

12  28 


46.34  +.78 
47.12  .77 
47.88  .74 
48.60  .68 
49.24     .60 

49.79  +.50 
50.24  .39 
50.57  .97 
50.77     .15 

50.86  +.03 

50.83  -.09 
50.68  .19 
50.44  .98 
50.12  .36 
49.73     .49 

49.28  -.46 

48.80  .49 
48.31  .50 
47.80  .50 
47.30     .49 

46.83  -.46 
46.38     .42 

45.98  .37 
45.64  .31 
45.36     .95 

45.15  -.17 
45.03  -.08 

44.99  +.01  I 
45.05  .11 ' 
45.22     .92 1 

45.49  +.32 

45.87  .43 1 

46.35  .59 
46.92  .61 
47.57     .69 

48.29  +.74 
49.05     .77  j 

49.84  +.78 ! 


Declination 
North. 


+70  23 

27.5  -1.0 
26.8  -0.4 

26.8  +0.3 
27.4    0.9 

28.6  1.5 

30.3  +9.0 
32.6  9.4 
35.2  9.7 
38.0    9.9 

40.9  3.0 


43.9  +3.0 

46.8 

9.8 

49.5 

9.5 

51.8 

9.1 

53.8 

1.7 

55.3 

+1.3 

56.3 

0.8 

56.8  +0.9 

56.8  -0.3 

56.2 

0.8 

55.1 

-1.3 

53.5 

1.8 

51.5 

9.3 

49.0 

9.7 

46.2 

3.0 

43.0 

-3.3 

39.6 

3.5 

36.0 

3.7 

32.2 

3.8 

28.4 

3.8 

24.6 

-3.7 

21.0 

3.5 

17.5 

3.3 

14.4 

3.0 

11.6 

9.5 

9.4 

-9.0 

7.7 

1.4 

6.6 

-0.8 
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32^  Camelop.  (H.) 

a  Can.  Venaticorum. 

6  Virginia. 

a  Virginia. 
(Spica.) 

Mean 
Solar 
Date. 

Right 
Ascension . 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Asoension. 

Declination 
South. 

Right 
Ascension. 

Declination 

South. 

li      m 

12  48 

O           / 

+84    0 

h     m 

12  50 

+38  54 

h     m 

13    4 

o        * 

-  4  56 

h      m 

13  19 

-10°35: 

(Dec.30.8) 

8 

18.14+9.39 

25.0  -0.9 

a 
51.86 +.39 

37.7  -1.9 

8 

14.05 +.33 

58.9  -9.1 

s 
22.57  +-.33 

i 

4.5  -8J 

Jan.   9.7 

20.40  9.95 

24.4  -0.3 

52.25     .39 

36.1     1.4 

14.39     .33 

61.0    9.1 

22.90     .33 

6.6   9.1 

19.7 

22.64  9.90 

24.5  +0.4 

52.64     .38 

34.9     0.9 

14.71     .31 

63.1     9.0 

23.23     .39 

8.6    10 

29.7 

24.79  9  06 

25.2     10 

53.01     .35 

34.2  -0.4 

15.02     .99 

65.0     1.8 

23.55     .30 

10.6    8.0 

Feb.  8.6 

26.76  1.85 

26.5     1.6 

53.34     .31 

34.1  +0.1 

15.30     .96 

66.8     1.6 

23.84     .97 

12.5    1.8 

i 

18.6 

28.49+1.58 

28.4  +9.1 

53.63  +.97 

34.5  +0.6 

15.55  +.93 

68.3  -1.4 

24.10  +-.94 

1 
14.3-1.6, 

28.6 

29.92  1.95 

30.8    9.5 

53.88     .99 

35.4     1.1 

15.76     .90 

69.6    1.9 

24.32     .91 

15.8    1.4 

Mar.  10.6 

31.00     .89 

33.5    9.8 

54.08     .17 

36.7     1.5 

15.94     .16 

70.7    0.9 

24.52     .17 

17.1    U 

20.5 

31.70     .51 

36.5    3.0 

54.23     .19 

38.3     1.8 

16.08     .19 

71.5    0.7 

24.67     .14 

18.2    1.0 ' 

30.5 

32.02  +.11 

39.6     3.1 

54.32     .07 

40.2    9.0 

16.18     .09 

72.1     0.4 

24.79     .10 

19.1    18 

Apr.   9.5 

31.93  -.98 

42.7  +3.0 

54.37  +.03 

42.3  +9.1 

16.25  +.05 

72.4  -0.9 

24.88  +.07 

19.8  -0.6 

19.5 

31.49     .09 

45.7     9.9 

54.38  -.01 

44.4    9.1 

16.29  +.09 

72.5     0.0 

24.93     .04 

20.2    0.4 

29.4 

30.69     .95 

48.4     9.6 

54.34     .05 

46.6    9.1 

16.30     .00 

72.4  +0.1 

24.96  +.01 

20.5  -0.9 

May  9.4 

29.58   1.94 

50.9     9.9 

54.27     .08 

48.6     9.0 

16.29  -.09 

72.2    0.3 

24.96  -.01 

20.6    0.0 

19.4 

28.21    1.47 

52.9     1.8 

54.18     .11 

50.5     1.8 

16.26     .04 

71.9    0.4 

24.94     .03 

20.5  40.1 

29.3 

26.64-1.66 

54.4  +1.3 

54.08  -.13 

52.2  +1.5 

16.20  -.06 

71.5  +0.5 

24.90  -.05 

20.3  +0,8 

June  8.3 

24.90  1.78 

55.4     0.7 

53.93     .14 

53.5     1.9 

16.14     .08 

71.0    0.5 

24.84     .07 

20.1    0.3 

18.3 

23.07   1.86 

55.9  +0.9 

53.78     .15 

54.5     0.9 

16.05     .09 

70.5    0.5 

24.76     .08 

19.7    0.4' 

28.3 

21.19  1.88 

55.8  -0.4 

53.62     .16 

55.2    0.5 

15.96     .10 

69.9    0.6 

24.67     .10 

19.2    05 

July  8.2 

19.30  1.86 

55.2    0.9 

53.46     .16 

55.5  +0.1 

15.86    .10 

69.3    0.6 

24.57     .11 

18.7    0.5 

18.2 

17.47-1.79 

54.0  -1.5 

53.30  -.16 

55.4  -0.3 

15.75  -.11 

68.7  +0.6 

24.46  -.11 

18.2  40.6 

28.2 

15.74   1.87 

52.3     1.9 

53.14     .15 

55.0     0.6 

15.64     .11 

68.2    0.5 

24.35    .11 

17.6    0.6  ( 

Aug.  7.2 

14.13  1.59 

50.1     9.4 

53.00     .14 

54.1     1.0 

15.54     .10 

67.6     0.5 

24.23     .11 

17.0    0.6 

17.1 

12.70   1.33 

47.5    9.8 

52.87     .19 

52.9     1.4 

15.44     .09 

67.2    0.4 

24.12     .10 

16.4    0.6 

27.1 

11.47  1.11 

44.5     3.9 

52.76     .10 

51.4     1.7 

15.35    .07 

66.8    0.3 

24.02    .09 

15.6    0.5 

Sept.  6.1 

10.48  -.86 

41.2-3.5 

52.67  -.07 

49.5  -9.1 

15.29  -.05 

66.5  +0.9 

23.94  -.07 

15.3  40.4 

16.0 

9.75     .59 

37.6     3.7 

52.62  -.03 

47.3     9.3 

15.24  -.09 

66.4    0.0 

23.89  -.04 

14.9    0.3 

26.0 

9.30  -.99 

33.8    3.8 

52.61  +.01 

44.8     9  6 

15.24  +.01 

66.5  -0.9 

23.86     .00 

14.7  40.1 

Oct.    6.0 

9.16  +.01 

29.9    3.9 

52.64     .06 

42.0     9.8 

15.26     .05 

66.8    0.4 

23.87  +.03 

14.7  -0.1 1 

16.0 

9.33     .34 

26.0    3.9 

52.72     .11 

39.1     3.0 

15.33     .09 

67.4    0.7 

23.93    .08 

14.8    0.3 

25.9 

9.84  +.67 

22.2  -3.8 

52.85  +.16 

36.0  -3.1 

15.45  +.14 

68.2  -0.9 

24.03  +.19 

15.3  -0.6 

Nov.  4.9 

10.67     .99 

18.5     3  6 

53.04     .91 

32.8     3.9 

15.61     .18 

69.3     1.9 

24.18     .17 

16.0    0.9 

14.9 

11.82  1.30 

15.0     3.3 

53.27     .98 

29.7     3.1 

15.81     .99 

70.6     1.5 

24.38     .99 

17.0    1.1 : 

24.9 

13.27  1.59 

11.8     9.9 

53.56     .31 

26.6    3.0 

16.06     .96 

72.2     1.7 

24.61     .96 

18.3    1.4 

Dec.   4.8 

14.99  1.84 

9.1     9.5 

53.89     .35 

23.6    9.8 

16.34     .30 

74.0     1.9 

24.89     .99 

19.8    16 

14.8 

16.9449.03 

6.8  -9.0 

54.25  +.37 

20.9  -9.5 

16.65 +.39 

76.0  -9.0 

25.20  +.39 

21.6  -1.8 

24.8 

19.06  9.17 

5.2     1.4 

54.63     .39 

18.5    9.9 

16.98     .33 

78.1     9.1 

25.53    .33 

23.5    8.0 

34.8 

21.28+9.95 

4.1  -0.7 

55.03  +.40 

16.5  -1.7 

17.32  +.34 

80.2  -9.9 

25.86  +.34 

25.5  -91 
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f  Virginia. 

fjJJnm 

ttajoria. 

9  Bootis. 

P  Centauri. 

Mean 
Solar 
Dale. 

Bight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Asoension. 

Declination 
South. 

h     m 

13  29 

o         / 

-  0     1 

h     m 

13  43 

+49°  51 

h     m 

13  49 

+  18°  66 

h     m 

13  56 

-59°  50 

(Dec.30.8) 

s 
3.94  +.33 

54.8  -9.9 

8 

10.95  +.43 

35.0  -9.3 

25.42  +.33 

56?3  -9.4 

8 

1.42 +.56 

9.2  -0.5 

Jan.   9.8 

4.27     .33 

56.9    9.1 

11.39     .44 

33.0     1.8 

25.75     .34 

54.1     9.1 

1.99     .56 

9.9    i.o 

19.7 

4.60     .39 

58.9    1.9 

11.84     .44 

31.5     1.9 

26.09    .33 

52.1     1.8 

2.55     .56 

11.2     1.5 

29.7 

4.91     .30 

60.8    1.7 

12.27     .43 

30.6  -0.6 

26.42    .39 

50.5     1.4 

3.10    .54 

12.9     1.9 

Feb.  8.7 

5.20     .96 

62.4     1.5 

12.69     .40 

30.3    o.o 

26.74     .30 

49.4     1 0 

3.62    .50 

15.0    9.3 

18.7 

5.47  +.95 

63.8  -1.9 

13.07  +.36 

30.7  +0.6 

27.02  +.97 

48.6  -0.5 

4.10  +.46 

17.5  -9.6 

28.6 

5.70     .91 

64.8    0.9 

13.41     .39 

31.6    1.9 

27.28     .94 

48.3  -0.1 

4.54     .41 

20.2    9.8 

Mar.  10.6 

5.90     .18 

65.6     0.8 

13.70     .96 

33.0    1.7 

27.50     .90 

48.4  +0.3 

4.92     .35 

23.0     9.9 

20.6 

6.06     .14 

66.1     0.4 

13.94     .91 

34.9    9.1 

27.69     .17 

48.9    0.6 

5.24     .99 

26.0     3.0 

30.5 

6.19    .11 

66.4  -0.1 

14.11      .15 

37.1      9.4 

27.84     .13 

49.7    0.9 

5.50     .93 

29.1     3.1 

Apr.  9.5 

6.28  +.08 

66.4  +0.1 

14.23  +.09 

39.6  +9.6 

27.95  +.10 

50.8  +1.9 

5.71  +.17 

32.2  -3.0 

19.5 

6.34     .05 

66.2    0.3 

14.30  +.04 

42.2    9.6 

28.03     .06 

52.1     1.4 

5.85    .11 

35.2    9.9 

29.5 

6.38  +.09 

65.8    0.4 

14.31  -.01 

44.9     9.6 

28.07  +.03 

53.5     1.5 

5.93  +.05 

38.1     9.8 

May   9.4 

6.38    .00 

65.3    0.5 

14.27     .08 

47.5    9.5 

28.09     .00 

55.0     1.5 

5.95    .00 

40.8     9.6 

19.4 

6.37  -.03 

64.7     0.6 

14.19     .10 

49.9    9.3 

28.08  -.09 

66.5     1.5 

5.92  -.06 

43.3    9.4 

29.4 

6.33  -.05 

64.1  +0.7 

14.07  -.14 

52.1  +9.0 

28.04  -.05 

57.9  +1.4 

5.83  -.11 

45.6  -9.1 

Jnne  8.4 

6.28    .08 

63.4     0.7 

13.91     .17 

54.0     1.7 

27.98     .07 

59.3     1.3 

5.69     .16 

47.5     1.8 

18.3 

6.21     .08 

62.7    0.7 

13.73     .19 

55.5     1.3 

27.91     .09 

60.5     1.1 

5.51     .91 

49.1     1.4 

28.3 

6.12    .09 

62.1     0.6 

13.52     .91 

56.7    0.9 

27.81     .10 

61.5    0.9 

5.27     .95 

50.3     1.0 

July  8.3 

6.02    .10 

61.5    0.6 

13.30     .93 

57.4  +0.5 

27.70     .19 

62.3    0.7 

5.01      .98 

51.0    0.5 

18.2 

5.91  -.11 

60.9  +0.5 

13.07  -.93 

57.6     0.0 

27.58  -.13 

62.8  +0.4 

4.71  -.31 

51.4  -0.1 

28.2 

5.80     .11 

60.4     0.4 

12.84     .93 

57.3  -0.5 

27.45    .13 

63.1  +0.9 

4.39     .39 

51.3+0.3 

Aug.  7.2 

5.69    .11 

60.0    0.4 

12.60     .93 

56.6    0.9 

27.32     .13 

63.2  -0.1 

4.07     .39 

50.7     0.8 

17.2 

5.57    .10 

59.7    0.9 

12.38     .99 

55.5     1.4 

27.19    .13 

63.0     0.4 

3.75     .31 

49.7     1.9 

27.1 

5.47    .09 

59.6  +0.1 

12.17     .90 

53.9     1.8 

27.06     .19 

62.5    0.6 

3.45     .98 

48.3     1.6 

Sept.  6.1 

5.39  -.07 

59.6  -0.1 

11.99 -.17 

51.9  -9.9 

£6.95  -.10 

61.7  -0.9 

3.18  -.94 

46.6  +1.9 

16.1 

5.32    .05 

59.7     0.3 

11.83     .13 

49.5    9.6 

26.87     .07 

60.6    1.9 

2.96     .19 

44.6     9.1 

26.1 

5.29  -.09 

60.1     0.5 

11.72     .09 

46.7    9.9 

26.81  -.04 

59.2    1.5 

2.80     .19 

42.3     9.3 

Oct.    6.0 

5.29  +.09 

60.7    0.7 

11.66 -.04 

43.7     3.9 

26.78     .00 

57.6     1.8 

2.71  -.05 

40.0     9.4 

16.0 

5.34     .08 

61.5     0.9 

11.65 +.09 

40.4     3.4 

26.80  +.04 

55.7    9.0 

2.71  +.04 

37.6     9.3 

26.0 

5.42  +.11 

62.5  -1.9 

11.70  +.09 

36.9  -3.5 

26.86  +.08 

53.5  -9.3 

2.79  +.13 

35.3  +9.9 

Nov.  5.0 

5.56     .18 

63.9     1.4 

11.82     .15 

33.3     3.6 

26.97     .13 

51.2    9.5 

2.97     .99 

33.2    9.0 

14.9 

5.74     .90 

65.4     1.7 

12.01     .99 

29.7     3.6 

27.12    .18 

48.6    9.6 

3.23     .31 

31.4     1.7 

24.9 

5.96     .94 

67.2     1.9 

12.25     .98 

26.2     3.5 

27.33     .93 

46.0    9.7 

3.58     .39 

29.9     1.3 

Dec.   4.9 

6.23     .98 

69.2    9.0 

12.56     .33 

22.8     3.3 

27.58     .97 

43  3    9.7 

4.01     .45 

28.9    0.8 

14.8 

6.52  +.31 

71.3  -9.1 

12.92  +.37 

19.6  -3.0 

27.86  +.30 

40.6  -9.6 

4.49  +.51 

28.3  +0.3 

24.8 

6.84     .39 

73.4     9.9 

13.32     .41 

16.8    9.6 

28.18     .39 

38.0    9.5 

5.02     .54 

28.3  -0.9 

34.8 

7.17  +.33 

75.6  -9.1 

13.75  +.44 

14.4  -9.1 

28.51  +.34 

35.6  -9  3 

5.58  +.57 

28.8  -0.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

I 
1 

Mum 
Solar 
Date. 

a  Draco™,                        (WiW,) 

H  Boo  lis. 

p  Bootia. 

Right 
Ascension. 

Deoltnation 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

fa      ni 

14     1 

+64  53 

h      m 

14  10 

+  19°  44 

h      m 

14  21 

+  52°  21 

b      m 

14  27 

+30°  50  j 

(Dec.30.8) 

8 

88.98  +.58 

54.1  -3.3 

s 
37.18 +.39 

77.6  -3.5 

8 

85.45  +.43 

34.1  -9.7 

8 

3.80  +.33 

u              1 

71.3  -fj; 

Jan.   9.8 

83.58     .61 

58.0     1.7 

37.45     .33 

75.1     3.3 

85.88     .44 

31.7     9.1 

4.14      .35 

68.9   9J 

19.8 

84.13     .61 

50.6     l.l 

37.79     .33 

73.1      1.9 

86.33     .45 

19.8     1.6 

4.49     .36 

66.8    1.9 ; 

89.7 

84.74     .61 

49.9  -0.4 

38.18     .33 

71.4     1.5 

86.79    .45 

18.5     0.9 

4.85     .35 

65.2    1.4 ! 

Feb.  8.7 

85.34     .58 

49.8  +0.2 

38.43     .31 

70.1     1.1 

87.83     .43 

17.9  -0.3 

5.19     .33 

64.0    0.9 

18.7 

85.90  +.53 

50.4  +0.9 

38.73  +.38 

69.8  -0.6 

87.65  +.40 

17.9  +0.3 

5.51  +.31 

63.5  -0.3 

88.7 

86.41     .47 

51.5     1.5 

39.00     .35 

68.8  -0.2 

88.04     .36 

18.5     0.9 

5.83     .98 

63.4  40.9 

Mar.  10.6 

86.84     .40 

53.3     2.0 

39.84     .32 

68.8  40.2 

88.38     .33 

19.7     1.5 

6.08     .95 

63.9    0.7  ( 

80.6 

87.80     .31 

55.5    3.4 

39.44     .19 

69.8    0.6 

88.67     .36 

31.4     1.9 

6.31     .91 

64.8    l.l 

30.6 

87.47     .33 

58.1      3.7 

39.61     .15 

70.0     0.9 

88.91     .81 

33.6    9.3 

6.51     .17 

66.1    13, 

i 

Apr.   9.5 

87.66  +.14 

60.9  +3.9 

39.74  +.11 

71.1  +1.2 

89.08  +.15 

36.0  49.6 

6.66  +.14 

67.7  41.8  i 

19.5 

87.75  +.05 

63.9    3.0 

39.83     .08 

78.4     1.4 

89.80     .09 

38.7     9.7 

6.78     .10 

69.6    9.0 

89.5 

87.76  -.03 

66.9    3.0 

39.90     .05 

73.8     1.5 

89.86  +.03 

31.5     9.8 

6.86     .06 

71.7    9.1 

May  9.5 

87.68     .11 

69.8    3.8 

39.93  +.03 

75.4     1.6 

89.87  -.09 

34.3     9.7 

6.90  +.03 

73.8    8.1 

19.4 

87.53     .18 

78.5    2.6 

39.94  -.01 

76.9     1.5 

89.83     .07 

37.0    9.6 

6.91  -.01 

76.0   f.1 

89.4 

87.38  -.85 

75.0  +3.3 

39.98  -.03 

78.5  +1.4 

89.13  -.11 

39.5  +9.4 

6.89  -.04 

78.0  +9.0 

June  8.4 

87.04     .30 

77.1     i.g 

39.87     .06 

79.9     1.3 

39.00     .15 

41.7    9.1 

6.83     .07 

79.9    \A 

18.3 

86.78     .34 

78.8     1.4 

39.80     .08 

81.1      1.3 

88.83    .19 

43.6     1.7 

6.75     .09 

81.6    1.5 

88.3 

86.36     .38 

80.0     l.o 

39.71     .10 

88.8     1.0 

88.63    .99 

45.1     1.3 

G.65     .19 

83.0    1.3 

July  8.3 

85.96     .40 

80.7  +0.5 

39.60     .13 

83.1     0.7 

38.38     .94 

46.3    0.8 

6.53     .14 

84.1    1.0 

18.3 

85.55  -.42 

80.9  -0.1 

39.48  -.13 

83.7  +0.5 

88.13 -.96 

46.8  +0.4 

6.38  -.15 

84.9  4061 

88.8 

85.13     .43 

80  6    0.6 

39.34     .14 

84.1  +0.3 

37.86     .97 

46.9  -0.1 

6.33     .16 

85.4  40.3 

Aug.  7.8 

84.71     .41 

79.7     l.l 

39.80     .14 

84.8  -0.1 

37.59     .97 

46.6    0.6 

6.05     .17 

85.5  -0.1 

17.8 

84.31     .39 

78.4     1.6 

39.05     .14 

84.0    0.3 

37.33     .97 

45.8     1.1 

5.68     .17 

85.2    03 

87.8 

83.93     .36 

76.6    3.0 

38.91     .13 

83.5     0.6 

37.05     .96 

44.5     1.5 

5.71     .16 

84.5    OJj 

Sept.  6.1 

83.58  -.32 

74.3  -3.5 

38.79  -.19 

88.7  -0.9 

36.81  -.33 

43.7  -9.0 

5.55  -.15 

83.5 -iV 

16.1 

83.88     .37 

71.6    3.9 

38.68     .10 

81.6     1.3 

36.59     .30 

40.5    9.4 

5.43    .13 

82.1    1.6, 

86.1 

83.03     .31 

68.6    32 

38.59     .07 

80.3     1.5 

36.41     .16 

38.0     9.8 

5.30     .10 

80.4    Mi 

Oct.    6.0 

88.86     .14 

65.8    3.5 

38.55  -.03 

78.6     1.8 

36.38     .11 

35.0     3.1 

5.33     .06 

78.3   if' 

16.0 

88.76  -.05 

61.6     3.7 

'  38.53  +.01 

76.6    3.1 

36.30  -.05 

31.8     3.3 

5.18  -.09 

75.9    9.5 

86.0 

38.75  +.04 

57.8  -3.8 

38.57  +.06 

74.4  -3.3 

36.18  +.09 

38.3  -3.5 

5.19  +.03 

73.2  -98 

Nov.  5.0 

88.83     .13 

53.9     3.9 

38.65     .11 

78.0    3.5 

36.33     .08 

34.7     3.7 

5.35     .09 

70.4    3.0 

14.9 

83.01     .32 

50.0     3.8 

38.79     .16 

69.4     3.7 

36.35     .15 

30.9     3.7 

5.37     .14 

67.3   3.1 

84.9 

83.88     .32 

46.3     3.7 

38.97     .31 

66.6    3.8 

36.51     .22 

17.3     3.7 

5.54     .19 

64.2   3.1 

Dec.   4.9 

83.65     .40 

48.6    3.5 

39.80     .35 

63.8    3.8 

36.80     .99 

13.6     3.5 

5.76     .94 

61.0   3.1 

14.9 

84.09  +.48 

39.4  -3.1 

39.47  +.38 

61.0  -3.7 

37.13 +.35 

10. 1   -3.3 

6.08 +.98 

57.9  -3.0 

84.8 

84.60     .54 

36.5     3.6 

39.77     .31 

58.3     3.6 

37.49     .39 

7.0     9.9 

6.33     .39 

55.0   9.8 

34.8 

85.16  +.59 

34.1  -9.1 

40.09  +.33 

55.8  -3.4 

37.91  +.43 

4.3  -3.5 

6.65  +.34 

52.3-93 
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5  Ursa  Minoris. 

a*  Centauri. 

e  Bootis. 

a9  Libra. 

Mean 
Solar 
Date. 

- 

Right 
Ascension. 

Declination 
Forth. 

Right 
Ascension. 

Deolination 
South. 

Kight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

h      m 

14  27 

+76°  10 

h     m 

14  32 

-60°  22 

h      ni 

14  40 

+27°  31 

h     m 

14  44 

o         / 

-15  34 

(Dec.30.8) 

8 

43.02  +.88 

53.8  -9.5 

8 

6.29  +.54 

42.0    0.0 

8 

9.36  +.39 

73.7  -9.6 

8 

45.72  +.39 

54.V  -1.6 

Jau.    9.8 

43.94     .06 

51.7     1.8 

6.84     .56 

42.3  -0.5 

9.69     .34 

71.2     9.3 

46.04     .33 

56.3     1.7 

19.8 

44.92     .99 

50.1     1.9 

7.41     .56 

43.0     1.0 

10.03     .34 

69.1      1.9 

46.38     .33 

58.0     1.7 

29.7 

45.92  1.00 

49.3  -0.5 

7.97     .55 

44.2     1.4 

10.37     .34 

67.3     1.5 

46.71     .33 

59.7     1.7 

Feb.   8.7 

46.92     .98 

49.0  +0.1 

8.51     .53 

45.8     1.8 

10.71     .33 

66.1     1.0 

47.04     .39 

61.4     1.6 

18.7 

47.89  +.93 

49.5  +0.8 

9.03  +.50 

47.8  -9.1 

11.03  +.31 

65.3  -0.5 

47.35  +.30 

63.0  -1.5 

28.7 

48.78     .84 

50.7     1.4 

9.51     .46 

50.1     9.4 

11.33     .98 

65. 1     0.0 

47.63     .97 

64.4     1.4 

Mar.  10.6 

49.57  '.73 

52.4     1.9 

9.94     .41 

52.6     9.6 

11.60     .95 

65.3  +0.5 

47.90     .95 

65.8     1.9 

20.6 

50.24     .00 

54.5     9.4 

10.32     .36 

55.3     98 

11.84     .99 

66.0    0.9 

48.13     .99 

66.9     1.0 

30.6 

50.76     .45 

57.1     9.7 

10.65     .30 

58.1     9.9 

12.04     .18 

67.1     1.3 

48.34     .19 

67.8    0.9 

Apr.   9.5 

51.13  +.99 

60.0  +3.0 

10.91  +.94 

61.0-9.9 

12.20  +.15 

68.6  +1.6 

48.51  +.16 

68.6  -0.7 

19.5 

51.34  +.13 

63.1     3.1 

11.12     .18 

63.9     9.9 

12.33     .11 

70.4     1.8 

48.66     .13 

69.2    0.5 

29.5 

51.39 -.03 

66.2     3.1 

11.27     .19 

66.7    9.8 

12.43     .08 

72.3    9.0 

48.77     .10 

69.7    0.4 

May   9.5 

51.28    .19 

69.2     3.0 

11.36  +.08 

69.5    9.7 

12.49     .04 

74.3     9.0 

48.86     .07 

70.0    0.9 

19.4 

51.02     .33 

72.1     9.8 

11.39     .00 

72.1     9.5 

12.51  +.01 

76.3     9.0 

48.92     .04 

70.2  -0.1 

29.4 

50.63  -.45 

74.8  +9.5 

11.35 -.06 

74.5  -9.3 

12.51  -.09 

78.3  +1.9 

48.95  +.09 

70.3    0.0 

June  8.4 

50.12     .57 

77.0     9.1 

11.26     .19 

76.6     9.0 

12.47     .05 

80.2     1.8 

48.95  -.01 

70.2  +0.1 

18.4 

49.49     .67 

78.9     1.6 

11.11     .18 

78.5     1.7 

12.41     .08 

81.9     1.6 

48.93     .04 

70.1     0.1 

28.3 

48.79     .74 

80.3     1.1 

10.90     .93 

80.0     1.3 

12.32     .10 

83.3     1.3 

48.88     .06 

70.0    0.9 

July  8.3 

48.02     .79 

81.1     0.6 

10.65     .97 

81.1     0.9 

12.21     .19 

84.5     1.0 

48.80     .09 

69.7    0.3 

18.3 

47.20  -.83 

81.5  +0.1 

10.36  -.31 

81.8  -0.5 

12.07  -.14 

85.4  +0.7 

48.70  -.11 

69.4  +0.3 

28.3 

46.36     .85 

81.4  -0.4 

10.04     .33 

82.1  -0.1 

11.92     .16 

86.0  +0.4 

48.58     .13 

69.1     0.4 

Aug.  7.2 

45.51     .84 

80.6    1.0 

9.69     .35 

82.0  +0.4 

11.76     .16 

86.2    0.0 

48.45     .14 

68.7    0.4 

17.2 

44.68     .89 

79.4     1.5 

9.34     .35 

81.4     0.8 

11.59     .17 

86.1  -0.3 

48.31     .14 

68.2    0.5  | 

27.2 

43.87     .78 

77.7    .9.0 

9.00     .33 

80.4     1.9 

11.43     .16 

85.6    0.7 

48.16     .14 

67.7     0.5 

Sept.  6.1 

43.13  -.71 

75.5  -9.4 

8.68  -.30 

79.0  +1.6 

11.27  -.15 

84.8  -1.0 

48.02  -.13 

67.3  +0.4 

16.1 

42.45     .63 

72.9    9.8 

8.40     .96 

77.3     1.9 

11.13     .13 

83.6     1.4 

47.90     .11 

66.9    0.4 

26.1 

41.87     .53 

69.8    3.9 

8.17     .90 

75.2    9.1 

11.01     .10 

82.0     1.7 

47.80     .08 

66.5    0.3 

Oct.    6.1 

41.39     .41 

66.5     3.5 

8.00     .19 

73.0    9.9 

10.92     .07- 

80.2    9.0 

47.73     .05 

66.2    0.9 

16.0 

41.05     .97 

62.9     3.7 

7.92  -.04 

70.7    9.3 

10.87  -.03 

78.0    9.3 

47.71  -.01 

66.1  40.1 

26.0 

40.85  -.19 

59.1  -3.9 

7.93  4.05 

68.4  +9.3 

10.87  +.08 

75.6  -9.6 

47.72  +.04 

66.1  -0.1 

Nov.  5.0 

40.80  +.04 

55.2    3.9 

6.02     .15 

66.2    9.1 

10.92     .07 

72.9    9.8 

47.79     .09 

66.4     0.4 

15.0 

40.92    .90 

51.2    3.9 

8.22     .94 

64.2    1.9 

11.02     .13 

70.0    3.0 

47.91     .14 

66.9    0.6 

24.9 

41.21     .37 

47.4     3.8 

8.50     .33 

62.4     16 

11.17    .ia 

67.0    3.1 

48.08     .19 

67.6     0.8 

Dee.   4.9 

41.65     .59 

43.7     3.5 

8.87     .40 

61.0     1.9 

11.37      .93 

63.9    3.1 

48.29     .94 

68.5     l.l 

14.9 

42.25  +.67 

40.3  -3.9 

9.31   +.47 

60.1  +0.7 

11.62  +.97 

60.9  -3.0 

48.55  +.98 

69.7  -1.3 

24.8 

42.99     .79 

37.2    9.7 

9.80     .59 

59.6  +0.3 

11.91     .30 

57.9    9.8 

48.85     .31 

71.1     1.5 : 

34.8 

43.84  +.90 

34.8  -9.3 

10.34  +.55 

59.6  -0.9 

12.23  +.33 

55.2  -9.5 

49.16  +.33 

72.7  -1.6  "l 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

ft  Ui-hk  Minorii. 

ft  K- mUr.. 

ft  Libra* 

fi*  Bootit. 

Mean 
Solar 
Date. 

_. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

h      m 

14  50 

+74°  35 

fa      m 

14  57 

+40  49 

h     in 

15  11 

O           I 

-  8  58 

15  20 

+37°  45 

(Dec.30.8) 

8 

58.93  +.74 

66*7  -9.7 

s 
46.35  +.34 

22.0  -3.9 

s 
3.33  +.30 

29.8  -1.7 

s 
18.21  +.31 

42.' 1  -M 

Jan.   9.8 

59.71     .83 

64.3     2.1 

46.70     .36 

19.3     9.5 

3.63     .31 

31.5     1.7 

18.53     .33 

39.3    If 

19.8 

60.56     .87 

62.4     1.5 

47.07     .37 

17.0     9.0 

3.95     .39 

33.2    1.7 

18.87     .35 

36.8    24 

29.8 

61.45     .90 

61.2    0.9 

47.45     .38 

15.2     1.5 

4.28     .39 

34.9     1.6 

19.23     .36 

34.9    1.7 

Feb.  8.7 

62.36     .90 

60.7  -0.9 

47.83     .37 

14.0     0.9 

4.60     .31 

36.5    1.5 

19.60     .36 

33.4    1.1 

18.7 

63.25  +.86 

60.8  +0.5 

48.19  +.35 

13.4  -0.3 

4.91  +.30 

37.9  -1.3 

19.95  +.35 

32.6-0.6 

38.7 

64.09     .80 

61.6     l.l 

48.54     .33 

13.4  +0.3 

5.20     .98 

39.1     l.l 

20.29     .33 

32.3    0.1 

Mar.  10.7 

64.85     .71 

63.0     1.7 

48.85     .30 

13.9     0.8 

5.47     .96 

40.1     0.9 

20.61     .30 

32.6+0.6 

20.6 

65.51     .60 

65.0     9.9 

49.13     .96 

15.1     1.3 

5.71      .93 

40.9    0.7 

20.90     .97 

33.5    1.1 

30.6 

66.06    .48 

67.4     9.6 

49.37     .99 

16.6     1.8 

5.94     .91 

41.5     0.5 

21.15     .94 

34.8    1.6 

Apr.   9.6 

66.46  +.34 

70.1  +9.9 

49.57  +.18 

18.6  +9.1 

6.13  +.18 

41.9  -0.3 

21.37  +.90 

36.6  +&J 

19.5 

66.73     .90 

73.1     3.0 

49.73     .13 

20.8    9.4 

6.30     .15 

42.0  -0.1 

21.55      16 

38.7    14 

29.5 

66.86  +.06 

76.2     3.1 

49.84     .09 

23.3    9.5 

6.44     .19 

42.0  +0.1 

21.68     .19 

41.1    U 

May  9.5 

66.84  -.08 

79.3     3.1 

49.91     .05 

25.8    9.6 

6.55     .10 

41.9     0.2 

21.78     .08 

.43.6    if 

29.5 

66.69     .99 

82.3    9.9 

49.94  +.01 

28.4     9.5 

6.63     .07 

41.6     0.3 

21.84  +.04 

46.1    W: 

1 

29.4 

66.41  -.34 

85.1  +9.6 

49.92  -.03 

30.9  +9.4 

6.68  +.04 

41.3  +0.3 

21.85     .00 

1 
48.6+1.4 

June  8.4 

66.01     .45 

87.6    9.3 

49.87     .07 

33.2    9.9 

6.70  +.01 

40.9     0.4 

21.83  -.04 

51.0    9J 

18.4 

65.51     .54 

89.7     1.9 

49.78     .10 

35.3     1.9 

6.70  -.09 

40.5     0.4 

21.77     .08 

53.2    2.1, 

28.4 

64.92     .09 

91.4     1.5 

49.66     .13 

37.1     1.6 

6.66     .05 

40.1     0.4 

21.68     .11 

66.1    U| 

July  8.3 

64.26     .69 

92.6     1.0 

49.51     .16 

38.6     1.3 

6.60     .07 

39.6     0.4 

21.55     .14 

56.7    1.4! 

18.3 

63.55  -.73 

93.4  +0.5 

49.34  -.18 

39.7  +0.9 

6.51  -.10 

39.2  +0.4 

21.40 -.17 

58.0  +1.1 

28.3 

62.79     .76 

93.5    0.0 

49.14     .90 

40.3  +0.4 

6.40     .19 

38.8    0.4 

21.22     .19 

58.9    0.7 

Aug.  7.2 

62.02     .76 

93.2  -0.6 

48.93     .91 

40.6    0.0 

6.28    .13 

38.4     0.4 

21.02     .90 

59.4  +»J 

17.2 

61.24     .77 

92.3     l.l 

48.72     .99 

40.4  -0.4 

6.14     .14 

38.0    0.3 

20.81      .91 

69.5 -0.1 1 

27.2 

60.48     .74 

90.9     1.6 

48.50     .99 

39.7     0.9 

5.99     .14 

37.7     0.3 

20.60     .91 

69.1    M 

Sept  6.2 

59.76  -.69 

89.1  -9.1 

48.28  -.90 

38.6  -1.3 

5.85  -.14 

37.5  +0.9 

20.38  -.91 

58.S-M 

16.1 

59.09     .63 

86.7    9* 

48.09     .18 

37.1     1.7 

5.71     .19 

37.3  +0.1 

20.18    .19 

67.1    M 

26.1 

58.50     .55 

84.0    9.9 

47.92     .15 

35.2    9.1 

5.60     .10 

37.2    0.0 

20.00     .17 

66.5    if 

Oct.    6.1 

58.00     .45 

80.9     3.3 

47.78     .19 

32.9    9.5 

5.51     .07 

37.3  -0.9 

19.85     .14 

53.5   2J 

16.1 

57.60     .33 

77.4     3.6 

47.68     .07 

30.3     9.8 

5.46  -.03 

37.5     0.3 

19.73     .09 

51.'    ** 

26.0 

57.34  -.90 

73.7  -3.8 

47.64  -.09 

27.3  -3.1 

5.45  +.01 

38.0  -0.5 

19.66  -.04 

48.3  -*•» 

Nov.  5.0 

57.21  -.05 

69.9     3.9 

47.65  +.04 

24.1     3.3 

5.49     .06 

38.6     0.7 

19.65  +.01 

45.4    V 

15.0 

67.23  +.10 

65.9     3.9 

47.71     .10 

20.7     3.5 

5.58     .11 

39.4     1.0 

19.69     .07 

4*2.1    **; 

,25.0 

57.40     .95 

62.0     3.8 

47.84     .16 

17.2     3.5 

5.72     .16 

40.5     1.9 

19.79     .13 

38.8    3.4 

Deo.   4.9 

57.73     .40 

58.2     3.7 

48.03     .91 

13.7     3.5 

5.90     .91 

41.8     1.4 

19.95     .19 

35.3   3.4J 

14.9 

58.20  +.54 

54.7  -3.4 

48.27  +.26 

10.3  -3.3 

6, 13  +.95 

43.3  -1.5 

20.16 +.94 

31.9  -3J 

24.9 

58.80     .66 

51.5     3.0 

48.56     .31 

7.0     3.1 

6.40     .28 

44.9     1.7 

20.43     .98 

28.7   *• 

34.8 

59.52  +.77 

48.7  -9.5 

48.89  +.35 

4.0  -9.8 

6.70  +.31 

46.6  -1.7 

20.73  +.39 

25.6  -*•' 
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APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y*  Ursa  Minoris. 

a  Corona  Borealis. 

a  Serpen tis. 

e  Serpen  tis. 

Moan 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Asoension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

15  20 

+72°  13 

h     m 

15  29 

O          1 

+27    4 

h     m 
15  38 

o        / 

+  6  46 

h     m 

15  45 

+    4°  48 

(Dec.30.9) 

51.42  +.58 

21.3  -3.6 

8 

59.97  +.35 

63.3  -9.8 

49.02  +.37 

20.V  -9.9 

8 

17.97  +.96 

35.3  -3.8 

Jan.    9.8 

52.05    .87 

18.5    2.5 

60.24     .30 

60.6     9.6 

49.31     J99 

18.5     9.1 

18.25     .99 

33.2     3.1 

19.8 

52.76     .73 

16.2     1.9 

60.56     .39 

58.2     9.9 

49.61     .31 

16.4     1.9 

18.55     .30 

31.2     1.9 

29.8 

53.52    .77 

14.6     1.3 

60.89     .33 

56.2     1.8 

49.92    .31 

14.6     1.7 

18.86     .31 

29.4     1.7 

Feb.   8.8 

54.31     .79 

13.6  -0.7 

61.23     .33 

54.6     1.3 

50.23    .31 

13.0     1.4 

19.17     .31 

27.8     1.4 

18.7 

55.10  +.77 

13.3    0.0 

61.56  +.39 

53.5  -0.8 

50.54  +.30 

11.7  -1.1 

19.48  +.30 

26.5  -l.l 

28.7 

55.66     .74 

13.7  +0.7 

61.87     .30 

53.0  -0.3 

50.84     .99 

10.8     0.8 

19.78     .99 

25.5    0.8 

Mar.  10.7 

56.57     .67 

14.7     1.3 

62.17     .98 

52.9  +0.9 

51.12     .97 

10.2  -0.4 

20.06     .97 

24.9    0.4 

20.6 

57.21     .59 

16.3     1.9 

62.44     .38 

53.4     0.7 

51.38     .95 

10.0    0.0 

20.32    .95 

24.7  -0.1 

30.6 

57.75     .49 

18.4     9.3 

62.68     .33 

54.3     1.1 

51.61     .93 

10.2  +0.3 

20.56     .33 

24.8  +0.9 

Apr.    9.6 

58.19  +.39 

20.9  +9.7 

62.89  +.90 

55.7  +1.5 

61.82  +.30 

10.6  +0.6 

20.77  +.90 

25.1  +0.5 

19.6 

58.52     .37 

23.8     3.0 

63.07     .16 

57.3     1.8 

52.01     .17 

11.3     0.8 

20.97     .18 

25.8    0.7 

29.5 

58.73     .15 

26.8     3.1 

63.22     .13 

59.3    9.0 

52.16     .14 

12.3     1.0 

21.13     .15 

26.6    0.9 

Hay  9.5 

56.81  +.01 

30.0    3.1 

63.33     .09 

61.3    9.1 

52.29     .11 

13.4     1.9 

21.27     .19 

27.6    l.l 

19.5 

58.78  -.11 

33. 1     3.0 

63.40     .06 

63.5    3.3 

52.39     .08 

14.6     1.9 

21.37    .09 

28.7     1.9 

29.4 

58.62  -.91 

36.0  +9.9 

63.45  +.09 

65.7  +3.1 

52.46  +.05 

15.9  +1.3 

21.45 +.06 

29.9  +1.9 

Juno  8.4 

58.36    .31 

38.8    9.6 

63.45  -.01 

67.8    3.0 

52.49  +.03 

17.1     1.9 

21.49 +.03 

31.1     1.1 

18.4 

58.00    .41 

41.2     3.9 

63.43     .04 

69.7    1.9 

52.50  -.01 

18.3     1.9 

21.51     .00 

32.2    l.l 

28.4 

57.55     .49 

43.3     1.8 

63.37     .07 

71.5     1.6 

52.48     .04 

19.5     1.1 

21.49 -.03 

33.3     1.0 

July  8.3 

57.02     .56 

44.9     1.4 

63.28    .10 

73.0     1.4 

52.43     .07 

20.5     1.0 

21.44     .06 

34.3    0.9 

18.3 

56.43  -.61 

46.1  +0.9 

63.17  -.13 

74.3  +1.1 

52.35  -.09 

21.4  +0.8 

21.36  -.09 

35.1  +0.8 

28.3 

55.79     .65 

46.7  +0.4 

63.02     .15 

75.2     0.8 

52.24     .19 

22.1     0.6 

21.26     .11 

35.8    0.6 

Aug.  7.3 

55.12     .68 

46.9  -0.1 

62.86     .17 

75.8    0.4 

52.11     .14 

22.6    0.5 

21.14     .13 

36.4    0.5 

17.2 

54.43     .69 

46.5    0.7 

62.69     .18 

76.0  +0.1 

51.97     .15 

23.0    0.3 

21.00     .15 

36.8    0.3 

27.2 

53.74     .68 

45.6     1.9 

62.50     .18 

75.9  -0.3 

51.81     .16 

23.2  +0.1 

20.84     .15 

37.0  +0.1 

Sept.  6.2 

53.07  -.65 

44.1  -1.7 

62.32  -.18 

75.4  -0.7 

51.66  -.15 

23.1  -0.9 

20.69  -.15 

37.0  -o.l 

16.1 

52.44     .61 

42.2    3.3 

62.15    .17 

74.6     1.0 

51.51     .14 

22.9     0.4 

20.54     .14 

36.8    0.3 

26.1 

51.85     .55 

39.8    8.6 

61.99     .15 

73.4     1.4 

51.37     .13 

22.4     0.6 

20.40     .13 

36.4    0.5 

Oct.    6.1 

51.34     .47 

37.0     3.0 

61.85    .19 

71.8     1.8 

51.26     .10 

21.6    0.9 

20.28    .10 

35.7     0.8 

16.1 

50.91     .37 

33.9     3.3 

61.76     .08 

69.8    9.1 

51.18     .06 

20.7     1.1 

20.20     .07 

34.9     1.0 

26.0 

50.59  -.96 

30.4  -3.6 

61.70 -.03 

67.6  -9.4 

51.14  -.09 

19.4  -1.4 

20.15  -.03 

33.7  -1.9 

Nov.  5.0 

50.39    .14 

26.7     3.8 

61.69  +.09 

65.1     9.6 

51.14  +.03 

17.9     1.6 

20.15  +.09 

32.4     1.5 

15.0 

50.31  -.81 

22.8    3.9 

61.73     .07 

62.3    9.8 

51.19     .08 

16.2     1.8 

20.19    .07 

30.8    1.7 

25.0 

50.37  +.13 

18.9     3.9 

61.83     .13 

59.4     3.0 

51.29     .13 

14.3    9.0 

20.29    .19 

29.0     1.9 

Dec.   4.9 

50.57     .96 

15.0     3.8 

61.98    .17 

56.3     3.1 

51.44     .18 

12.3    3.1 

20.44     .17 

27.1     9.0 

14.9 

50.90  +.39 

11.3  -3.6 

62.18  +.93 

53.2  -3.0 

51.64  +.99 

10.1  -3.9 

20.63  +.91 

25.0  -9.1 

24.9 

51.35     .59 

7.9     3.3 

62.42     .96 

50.2    2.9  j  51.88     .35 

7.8    9.9 

20.86     .95 

22.9    9.1 

34.8 

51.93 +.64 

4.8  -3.9 

62.70  +.99 

47.3 -3.8]  52.15 +.38 

5.6  -9.9 

21.12  +.98 

20.7  -9.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                       1 

fUrsn 

tfinoris. 

e  Corona  Borealis. 

6  Scorpii. 

/?>  Scorpii. 

Mean 
Solar 
Date. 

■ 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Asoensioti. 

1  Declination 
1       South. 

h      m 

15  47 

+  78°     7 

h      m 

15  53 

+27°  11 

h      m 

15  53 

-22°  18 

h      m 

15  59 

—  19°  30' 

(Dec.30.9) 

8 

55.66  +.69 

47.8  -3.1 

8 

0.08  +.96 

45.1  -9.9 

8 

47.48  +.99 

21.1  -0.9 

8 
0.21  +.9H 

1 
6.8-1.0 

Jan.   9.9 

56.44     .85 

44.9     9.7 

0.35     .99 

42.3     9.6 

47.78     .31 

22.0     1.0 

0.50     .30 

7.9    l.l 

19.8 

57.35     .97 

42.4     9.9 

0.66     .31 

39.8     9.3 

48. 1 1     .33 

23.1     1.1 

0.82     .38 

9.1     1.9 

29.8 

58.38   1.06 

40.5     1.6 

0.98     .39 

37.6     1.9 

48.44     .34 

24.3     1.9 

1.15     .33 

10.3    U 

Feb.   8.8 

59.47  i.n 

39.3     0.9 

1.31     .33 

35.9     1.4 

48.78     .34 

25.5     1.9 

1.48     .33 

11.5    1J9 

18.8 

60.60+1.19 

38.7  -0.9 

1.64  +.39 

34.7  -0.9 

49.12 +.33 

26.8  -1.9 

1.81  +.39 

12.7  -1.9 ; 

28.7 

61.71    1.09 

38.8  +0.4 

1.95     .31 

34.1  -0.4 

49.44     .39 

27.9     l.l 

2.13     .31 

13.8    l.l 

Mar.  10.7 

62.77   1.08 

39.5     i.o 

2.26     .99 

33.9  +0.1 

49.75     .30 

29.0     l.l 

2.43     .30 

14.9    l.l 

20.7 

63.75     .99 

40.9     1.6 

2.54     .97 

34.3     0.6 

50.04     .98 

30.1     1.0 

2.72     .98 

15.8    0.8 

30.6 

64.61     .79 

42.8    9.1 

2.80     .94 

35.1      1.1 

50.31     .96 

31.0    0.9 

2.99     .96 

16.6    t.7 

Apr.  9.6 

65.33  +.64 

45.1  +9.5 

3.03  +.91 

36.4  +1.5 

50.56  +.93 

31.8  -0.8 

3.23+43 

17.2  -0J 

19.6 

65.88     .47 

47.8     9.8 

3.23     .18 

38.0     1.8 

50.78     .91 

32.5    0.6 

3.45     .91 

17.8    0.5 

29.6 

66.26     .99 

50.8     3.0 

3.40     .15 

39.9     9  0 

50.97     .18 

33.1     0.5 

3.65     .18 

18.2    0.4 

May  9.5 

66.46  +.10 

53.9    3.1 

3.53     .19 

42.0     9.1 

51.13     .15 

33.6    0.5 

3.82     .15 

18.5    1.3 

19.5 

66.47  -.08 

57.1     3.1 

3.63     .06 

44.2    9.9 

51/27     .19 

34.0    0.4 

3.95     .19 

18.8    0.9 

29.5 

66.30  -.96 

60.1  +3.0 

3.70  +.04 

46.5  +9.9 

51.37  +.08 

34.4  -0.3 

4.06  +.09 

19.0  -0J 

Jane  8.5 

65.95     .43 

63.0     9.7 

3.72  +.01 

48.7    9.1 

51.44     .05 

34.7     0.3 

4.13     .06 

19.1    0.1 ' 

18.4 

65.45     .58 

65.6    9.4 

3.72  -.09 

50.8     9.0 

51.47 +.09 

34.9    0.9 

4.17  +.09 

19.2  -4.1 

28.4 

64.79     .79 

67.9    9.1 

3.68    .06 

52.7     1.8 

51.47  -.09 

35.1     0.9 

4.17  -.01 

19.2    0.0 ! 

July  8.4 

64.01     .83 

69.8     1.7 

3.60     .09 

54.4     1.5 

51.43     .05 

35.3  -0.1 

4.14     .05 

19.2    o.i 

18.3 

63.12 -.93 

71.2+1.9 

3.49  -.19 

55.8  +1.3 

51.36  -.08 

35.3    0.0 

4.07  -.08 

19.2 +0.1 1 

28.3 

62.15  1.01 

72. 1     0.7 

3.36     .15 

56.9     1.0 

51.26     .11 

35.3  +0.1 

3.97     .11 

19.1    o.i  j 

Aug.  7.3 

61.11    1.06 

72.6  +0.9 

3.20    .17 

57.7    0.6 

51.13     .14 

35.2    0.1 

3.85     .13 

19.0     0.9 

17.3 

60.03  1.09 

72.5  -0.3 

3.02     .18 

58.1  +0.9 

50.98     .16 

35.0     0.9 

3.71     .15 

18.8    0.9, 

27.2 

58.93  1.09 

71.9    0.8 

2.84     .19 

58.1  -0.1 

50.82    .16 

34.8    0.3 

3.55     .16 

18.5    0J 

Sept  6.2 

57.85-1.07 

70.8  -1.3 

2.64  -.19 

57.8  -0.5 

50.66  -.17 

34.4  +0.3 

3.39  -.16 

18.3  +M; 

16.2 

56.80  1.09 

69.2     1.8 

2.45     .18 

57.2    0.9 

50.49     .16 

34.1     0.4 

3.22     .16 

17.9    0.3 1 

26.2 

55.81     .94 

67.1     9.3 

2.28     .16 

56.1     1.3 

50.34     .14 

33.6     0.4 

3.08     .14 

17.6    oj| 

Oct.    6.1 

54.92     .84 

64.6    9.7 

2.13     .14 

54.6     1.6 

50.22     .11 

33.2    0.4 

2.95     .11 

17.3    0.3 

16.1 

54.14     .71 

61.7    3.1 

2.01     .10 

52.9    9.0 

50.13     .07 

32.8    0.3 

2.86     .07 

17.1    fJj 

26.1 

53.50  -.56 

58.4  -3.4 

1.93 -.06 

50.7  -9.3 

50.08  -.09 

32.5  +0.3 

2.80  -.03 

1C.9+0.1 

Nov.  5.0 

53.02     .39 

54.9     3.6 

1.89 -.01 

48.3    9.6 

50.08  +.03 

32.3  +0.9 

2.80  +.09 

16.8    0.0 

15.0 

52.72     .90 

51.2     3.8 

1.91  +.04 

45.6    9.8 

50.13     .08 

32.2    0.0 

2.84     .07 

16.9 -«.«! 

25.0 

52.61  -.01 

47.4     3.8 

1.98     .10 

42.7    3.0 

50.24     .13 

32.3  -0J8 

2.94     .19 

17.2    0.4, 

Dec.   5.0 

52.71  +.90 

43.5     3.8 

2.10    .15 

39.7     3.1 

50.40     .18 

32  7    0.4 

3.09     .17 

17.7    0.6 

i 

14.9 

53.01  +.40 

39.8  -3.7 

2.28  +.90 

36.6  -3.1 

50.61  +.93 

33.2  -0.6 

3.30  +.99 

18.3  -0.7 

24.9 

53.50     .58 

36.2    3.4 

2.50     .94 

33.G     3.0 

50.86     .97 

33.9     0.8 

3.54     .96 

19/2    0Jf 

34.9 

54.17 +.76 

33.0  -3.0 

2.76  +.98 

30.6  -9.9 

51.15  +.31 

34.8  -1.0 

3.82 +.30 1 

20.1  -M  | 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Oroombridge  2320. 

6  Ophiuchi. 

r  Herculis. 

tl  Draco-nig. 

Mean 
Solar 
Date. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Right 
Ascension. 

Declination 
North. 

b      m 

16    5 

+68    5 

h     m 

16    8 

O            / 

-  3  24 

h     in 

16  16 

+46°  34 

h     m 

16  22 

+61°  45 

(Dec.30.9) 

58.18  +.39 

51.9  -3.4 

32.73  +.95 

34.9  -1.7 

S 

23.84  +.98 

25.6  -3.4 

27.55  +.31 

•I 

40.5  -3.5 

Jan.   9.9 

58.63     .48 

48.7     3.0 

33.00     .98 

36.7     1.7 

24.13     .31 

22.4     3.0 

27.90     .38 

37.2     3.1 

19.8 

59.15    .56 

45.9    9.5 

33.29     .30 

38.4     1.7 

24.46     .34 

19.6     9.6 

28.31     .44 

34.3    9.7 

99.8 

59.74     .61 

43.7     1.9 

33.59     .31 

40.0     1.6 

24.82     .37 

17.2     9.1 

28.78     .48 

31.8     9.9 

Feb.  8.8 

60.36     .64 

42.1     1.3 

33.90     .31 

41.5     1.4 

25.20     .38 

15.3     1.6 

29.28    -51 

29.9     1.5 

18.8 

61.01  +.65 

41.1  -0.6 

34.21  +.31 

42.7  -1.1 

25.59  +.39 

14.0  -1.0 

29.80  +.59 

28.7  -0.9 

88.7 

61.66     .64 

40.8  +0.1 

34.51     .30 

43.8    0.9 

25.98    .38 

13.4  -0.3 

30.32     .59 

28.2  -0.9 

Mar.  10.7 

62.29     .61 

41.2    0.7 

34.80     .98 

44.5     0.6 

26.36     .37 

13.4  +0.3 

30.84     .50 

28.3  +0.4 

20.7 

62.87     .56 

42.3     1.3 

35.08     .97 

45.0     0.3 

26.71     .34 

14.0    0.9 

31.33     .47 

29.0    l.l 

30.6 

63.40    .40 

43.9     1.9 

35.33     .95 

45.2  -0.1 

27.04     .31 

15.2     1.6 

31.77     .49 

30.4     1.7 

Apr.  9.6 

63.86  +.49 

46.1  +9.4 

35.57  +.93 

45.1  +0.9 

27.33  +.97 

16.9  +1.9 

32.17 +.37 

32.4  +9.9 

19.6 

64.23     .33 

48.6     9.7 

35,78     .90 

44.8    0.4 

27.59     .93 

19.1     9.3 

32.51     .31 

34.8    9.6 

29.6 

64.62     .94 

51.5     3.0 

35.97     .17 

44.4     0.5 

27.80     .19 

21.6     9.6 

32.78     .94 

37.5    9.9 

May  9.5 

64.71     .14 

54.6    3.1 

36.13     .15 

43.8    0.6 

27.96    .14 

24.3     9.8 

32.99    .16 

40.5    3.1 

19.5 

64.80  +.04 

57.8    3.9 

36.26     .19 

43.1     0.7 

28.08    .09 

27.2    9.9 

33.11     .09 

43.6    3.1 

29.5 

64.80  -.05 

60.9  +3.1 

36.37  +.09 

42.3  +0.8 

28.15  +.04 

30.1  +9.9 

33.J7  +.09 

46.8  +3.1 

June  8.5 

64.70    .14 

64.0     9.9 

36.44     .08 

41.5    0.8 

28.17 -.01 

33.0    9.8 

33.14  -.06 

49.9     3.0 

18.4 

64  51     .33 

66.8    9.7 

36.48  +.09 

40.7     0.8 

28.14     .05 

35.7     9.6 

33.05     .13 

52.8    9.8 

28.4 

64.23     .31 

69.3     9.3 

36.48  -.01 

39.9     0.7 

28.06    .09 

38.2     9.4 

32.88    .90 

55.5    9.5 

July  8.4 

63.88    .39 

71.5     1.9 

36.46     .04 

39.3    0.7 

27.94     .14 

40.4     9.1 

32.65    .96 

57.9     9.9 

18.3 

63.46  -.45 

73.3  +1.5 

36.40  -.07 

38.6  40.6 

27.77  -.18 

42.3  +1.7 

32.36  -.39 

59.9  +1.8 

28.3 

62.98    .50 

74.6     1.1 

36.31     .10 

38.1     0.5 

27.57     .99 

43.8     1.3 

32.02     .36 

61.5     1.3 

Aug.  7.3 

62.46    .54 

75.5    0.6 

36.19    .13 

37.6     0.4 

27.34     .95 

44.9    0.8 

31.63     .40 

62.6    0.9 

17.3 

61.90    .57 

75.8  +0.1 

36.06     .14 

37.2    0.3 

27.08     .97 

45.5  +0.4 

31.21      .43 

63.2  +0.4 

27.2 

61.32     .58 

75.6  -0.6 

35.91     .15 

37.0    0.9 

26.80     .98 

45.6  -0.1 

30.77     .45 

63.3  -0.9 

Sept  6.2 

60.74  -.58 

74.9  -1.0 

35.75  -.16 

36.9  +0.1 

26.52  -.98 

45.3  -0.6 

30.32  -.45 

62.9  -0.7 

16.2 

60.17    .56 

73.6     1.5 

35.59     .15 

36.9  -0.1 

26.24     .97 

44.5     1.0 

29.87     .44 

62.0     1.9 

26.2 

59.63    .59 

71.9    9.0 

35.44     .14 

37.0     0.9 

25.97     .96 

43.2     1.5 

29.44     .41 

60.5    1.7 

Oct.   6.1 

69.13     .47 

69.7    9.4 

35.32     .11 

37.3    0.4 

25.72     .93 

41.4     9.0 

29.04     .38 

58.6     9.9 

16.1 

56.69     .40 

67.0    9.8 

35.22     .06 

37.8     0.6 

25.51     .19 

39.3    9.4 

28.69     .39 

56.2    9.6 

26.1 

58.33  -.39 

64.0  -3.9 

35.16  -.04 

38.4  -0.7 

25.35  -.14 

36.7  -9.8 

28.40  -.98 

53.4  -3.0 

Nov.  5.0 

56.06     .99 

C0.6    3.5 

35.14  +.01 

39.3     0.9 

25.23     .08 

33.7    3.1 

28.17     .18 

50.2    3.3 

15.0 

57.89  -.11 

57.0    3.7 

35.17     .05 

40.3     1.1 

25.18 -.09 

30.5    3.4 

28.03     .10 

46.7     3.6 

25.0 

57.83    .00 

53.2    3.8 

35.25     .10 

41.6     1.3 

25.19 +.04 

27.0    3.5 

27.97  -.01 

43.0     3.7 

Dec  5.0 

57.89  +.11 

49.3     3.9 

35.37     .15 

43.0     1.5 

25.27     .11 

23.4     3.6 

28.00  +.08 

39.2     3.8 

14.9 

58.06  +.93 

45.5  -3.8 

35.55  +.90 

44.6  -1.6 

25.41  +.17 

19.8  -3.6 

28.13  +.17 

35.4  -3.6 

24.9 

58.34     .33 

41.8     3.6 

35.77     .94 

46.3     1.7 

25.61     .93 

16.2     3.5 

28.35     .96 

31.6     3.6 

34.9 

58.73  +.44 

38.3  -3.3 

36.02  +.97 

48.0  -1.8 

25.87  +.99 

12.7  -3.4 

28.65  +.34 

28.1  -3.4 

1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Soorpii. 
{AntartM.) 

P  Herculis. 

A  Draconis 

f  Ophiochi. 

Mean 
Solar 

Bate. 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Right 

Declination 

Ascension. 

South. 

Ascension. 

North. 

Ascension, 

North. 

Ascension. 

South. 

h     m 

O           1 

h     m 

o        / 

h     m 

O           ' 

h     m 

O           1 

16  22 

-26  11 

16  25 

+21  43 

16  28 

+69    0 

16  31 

—10  20 

(Dec  30.9) 

8 

37.29  +.97 

7.0  -0.5 

s 
27.38  +.93 

45.0  -9.8 

8 

8.95  +-.35 

14.0  -3.5 

s 
3.83  +J94 

33?7  -1 J 

Jan.  9.9 

37.58     .30 

7.6    0.7 

27.63     .96 

42.3     9.6 

9.36     .45 

10.7     3.1 

4.00     .97 

35.0    u 

19.8 

37.90     .39 

8.3    0.8 

27.90     .99 

39.8    9.3 

9.85     .53 

7.7     9.7 

4.37     .99 

36.4    O 

29.8 

38.23     .34 

9.2    0.9 

28.20    .30 

37.6    9.0 

10.42     .60 

5.3     9.9 

4.67     .31 

37.7    1 J 

Feb.  8.8 

38.58     .34 

10.1     0.9 

28.51     .31 

35.8    1.6 

11.05     .64 

3.4     1.5 

4.96     .31 

38.9    1.9 

18.8 

38.92  +.34 

11.1  -1.0 

28.83  +.31 

34.5  -1.1 

11.71  +.68 

2.2  -0.9 

5.29  +.31 

40.1  -1.0 

88.7 

39.26     .33 

12.0    l.o 

29.14     .31 

33.6    0.6 

12.37     .06 

1.6  -0.9 

5.60     .30 

41.0    0.8 

Mar.  10.7 

39.59     .39 

13.0     0.9 

29.44     .30 

33.2  -0.1 

13.03     .64 

1.7  +0.5 

6.91     .99 

41.8    0.7 

20.7 

39.90     .31 

13.9     0.9 

29.73     .98 

33.3  +0.3 

13.66     .60 

2.5    1.1 

6.19     .98 

42.3    0.5  ! 

30.7 

40.20     .98 

14.7     0.8 

30.00     .96 

33.8    0.6 

14.24     .55 

3.9     1.7 

6.47     .96 

42.7  -0.9 

Apr.  9.6 

40.47  +.96 

15.5  -0.8 

30.24  +.93 

34.8  +1.9 

14.75  +.47 

5.9  +9.9 

6.72  +J84 

42.8    M 

19.6 

40.72     .94 

16.2    0.7 

30.47     .91 

36.1     1.5 

15.18     .39 

8.3     9.6 

6.96     .99 

42.8  +0.1 

29.6 

40.95     .91 

16.9     0.6 

30.66     .18 

37.8    1.8 

15.52     .30 

11.0     9.9 

7.17     .90 

42.6    IJI 

May  9.5 

41.15     .18 

17.5    0.6 

30.83     .15 

39.7    9.0 

15.77     .90 

I4J     3.1 

7.36     .17 

42.3    to 

19.5 

41.32     .16 

18.0     0.5 

30.96     .19 

41.7    9.1 

15.92 +.10 

17.2     3.9 

7.52     .14 

41.9    M 

29.5 

41.45  +,19 

18.6  -0.5 

31.06  +.08 

43.8  +9.1 

15.96 -.01 

20.4  +3.2 

7.65  +.11 

41.5  403 

June  8.5 

41.55     .06 

19.0    0.5 

31.13     .05 

45.9    9.1 

15.90     .11 

23.6    3.1 

7.75     .08 

41.0    0.5 

18.4 

41.61     .04 

19.5    0.4 

31.16 +.01 

47.9    9.0 

15.75     .90 

26.5    9.9 

7.81     .04 

40.6    9.5 

28.4 

41.64  +.01 

19.9    0.4 

31.15  -.03 

49.9     1.8 

15.50     .99 

29.3    9.6 

7.83  +.01 

40.1     0.4 

July  8.4 

41.62  -.03 

20.2    0.3 

31.11     .06 

51.6     1.6 

15.16     .37 

31.7    9.9 

7.83  -.03 

39.7    0.4 

18.4 

41.57 -.07 

20.5  -0.9 

31.03  -.09 

53.1  +1.4 

14.75  -.45 

33.7  +1.8 

7.78  -.06 

39.3+14 

28.3 

41.48     .10 

20.7    0.9 

30.92     .19 

54.3     l.l 

14.27     .51 

35.3     1.4 

7.71     .09 

38.9    0.3 

Ang.  7.3 

41.36    .13 

20.8  -0.1 

30.79     .15 

55.3     0.8 

13.73     .56 

36.4     0.9 

7.60     .19 

38.6    to 

17.3 

41.22    .16 

20.8  +0.1 

30.63    .17 

55.9    0.5 

13.15     .59 

37.1  +0.4 

7.47     .14 

38.3    to 

27.2 

41.05     .17 

20.7    0.9 

30.45     .18 

56.3  +0.1 

12.54     .61 

37.2  -0.1 

7.32     .16 

38.1    to 

Sept  6.2 

40.87  -.18 

20.5  +0.3 

30.26  -.18 

56.2  -0.9 

11.92 -.69 

36.8  -0.7 

7.16  -.16 

38.0  +0.1 

16.2 

40.69     .17 

20.2    0.4 

30.07     .18 

55.9    0.5 

11.30     .61 

35.9    1.9 

6.99     .16 

37.9  +0.1 

26.2 

40.53     .10 

19.8    0.4 

29.89    .17 

55.2    0.9 

10.70     .58 

34.6     1.7 

6.84     .15 

37.8    0.0 

Oot.   6.1 

40.38     .13 

19.4     0.5 

29.73    .15 

54.1     1.9 

10.14     .53 

32.5    9.9 

6.70     .13 

37.9  -0.1 

16.1 

40.26     .10 

18.9    0.5 

29.60    .19 

62.7     1.6 

9.64     .47 

30.1     9.6 

6.59     .10 

38.1    to 

26.1 

40.19  -.05 

18.4  +0.4 

29.60  -.08 

51.0  -1.9 

9.21  -.39 

27.3  -3.0 

6.51  -.08 

38.4  -0.4 

Nov.  5.1 

40.16     .00 

18.0     0.4 

29.44  -.03 

49.0    9.9 

8.87     .99 

24.2    3.3 

6.47  -.01 

38.8    0.5 

15.0 

40.18  +.05 

17.7    0.3 

29.43  +.09 

46.6  .9.4 

8.63     .18 

20.7    3.6 

6.48  +.04 

39.4    0.7 

25.0 

40.26     .11 

17.5  +0  1 

29.47     .07 

44.1     9.6 

8.50  -.07 

17.0     3.8 

6.54     .09 

40.2    0.6 

Doc.  5.0 

40.40     .16 

17.5  -0.1 

29.56     .19 

41.4     9.7 

8.49  +.05 

13.1     3.8 

6.66     .14 

41.1     1.0 

14.9 

40.58  +.91 

17.6  -0.9 

29.70  +.17 

38.6  -9.8 

8.60  +.17 

9.3  -3.8 

6.82  +.18 

42.*  -1.1 

24.9 

40.82     .95 

17.9    0.4 

29.89     .91 

35.7     9.8 

8.82     .96 

5.5     3.7 

7.02    M 

43.4    U 

34.9 

41.09  +.99 

18.4  -0.6 

30.12  +.95 

32.9  -9.7 

9.16 +.39 

2.0  -3.4 

7.26  +36 

44.7-1  J 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

aTriangul 

i  Australia. 

9  Herculis. 

k  Ophiuchi. 

e  Ursa  Minoris. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

b     m 

16  36 

-68°  49 

h     m 

16  39 

o         / 

+39    7 

h     m 

16  52 

+  9°  32 

h     m 

16  57 

+  82°  12 

(Deo.30.9) 

8 

56.07  +.64 

15.5  +1.8 

5.24  +.99 

49.9  -3.3 

s 
25.51  +.91 

47' 4  -9.8 

s 
8.51  +.53 

11 
56.0  -3.5 

Jan.   9.9 

56.66    .08 

13.9    1.4 

5.48     .97 

46.7     3.0 

25.74     .94 

45.2    9.9 

9.20     .89 

52.6    3.9 

19.9 

57.32    .69 

12.7    1.0 

5.77     .30 

43.8    9.7 

25.99    .97 

43.1     9.0 

10.15  1.08 

49.6    9.8 

29.9 

58.04     .73 

12.0    0.5 

6.09     .33 

41.3    9.3 

26.27    .98 

41.1     1.7 

11.35  1.99 

47.0    9.3 

Feb.   8.8 

58.79    .76 

11.6+0.1 

6.43     .34 

39.3     1.8 

26.56     .99 

39.5    1.4 

12.74   1.46 

45.0     1.8 

18.8 

59.56  +.77 

11.7-6.3 

6.78  +.35 

37.8  -1.9 

26.86  +.30 

38.2  -1.9 

14.27+1.57 

43.5  -1.9 

28.8 

60.33    .77 

12.2    0.7 

7.13     .35 

36.9  -0.6 

27.16     .30 

37.2    0.8 

15.89  1.63 

42.7  -0.5 

Mar.  10.7 

6i:i0    .75 

13.1     1.0 

7.48     .34 

36.6    0.0 

27.45     .99 

36.6  -0.4 

17.53   1.69 

42.5  +0.9 

30.7 

61.83    .79 

14.3     1.4 

7.81     .39 

36.9  +0.6 

27.74     .98 

36.4    0.0 

19.12  1.55 

43.0    0.8 

30.7 

62.53    .68 

15.9    1.7 

8.12     .30 

37.8    l.l 

28.01     .97 

36.6  +0.4 

20.62  1.43 

44.1     1.4 

Apr.   9.6 

63.18  +.63 

17.8  -9.0 

8.41  +.97 

39.1  +1.6 

28.27  +.95 

37.2  +0.7 

21.98+1.96 

45.8  +1.9 

19.6 

63.78     .56 

19.9    9.9 

8.67     .94 

41.0    9.0 

28.51     .93 

38.0     1.0 

23.14   1.05 

47.9    9.4 

29.6 

64.31     .49 

22.2    9.4 

8.89    .90 

43.2    9.4 

28.73     .90 

39.2     1.9 

24.07    .80 

50.5    9.7 

May  9.6 

64.76    .41 

24.7     9.6 

9.09     .16 

45.7     9.6 

28.92    .18 

40.5     1.4 

24.74     .54 

53.3     9.9 

19.5 

65.14     .33 

27.3     9.6 

9.22    .19 

48.4     9.7 

29.08    .15 

42.0     1.5 

25.15  +.96 

56.4     3.1 

29.5 

65.42  +.94 

30.0  -9.7 

9.32  +.08 

51.2  +9.8 

29.22  +.19 

43.6  +1.6 

25.27  -.09 

59.5  +3.1 

June  8.5 

65.61     .14 

32.7    9.7 

9.38  +.04 

53.9     9.7 

29.32    .08 

45.2     1.6 

25.11     .30 

62.6     3.1 

18.5 

65.70  +.04 

35.3    9.6 

9.39  -.01 

56.6     9.6 

29.38    .05 

46.8    1.6 

24.68    .57 

65.6     9.9 

28.4 

65.68  -.06 

37.9    9.4 

9.37    .05 

59.1     9.4 

29.41  +.01 

48.4     1.4 

23.98    .89 

68.5    9.7 

July  8.4 

65.57     .16 

40.2    9.9 

9.29     .09 

61.4     9.1 

29.41  -.09 

49.7     1.3 

23.04  1.05 

71.0    9.4 

18.4 

65.37  -.95 

42.3  -1.9 

9.18 -.13 

63.4  +1.8 

29.37  -.06 

51.0  +1.9 

2l.88-l.96 

73.2  +9.0 

28.3 

65.07     .33 

44.1     1.6 

9.03    .17 

65.0     1.4 

29.29    .09 

52.0     1.0 

20.53  1.43 

75.1     1.6 

Aug.  7.3 

64.70     .40 

45.5     1.9 

8.84     .90 

66.3     1.0 

29.18    .19 

52.9     0.8 

19.01    1.56 

76.5     1.9 

17.3 

64.26    .46 

46.5    0.8 

8.63    .99 

67.2     0.6 

29.05    .14 

53.6    0.5 

17.37  1.69 

77.4     0.7 

27.3 

63.78    .49 

47.0  -0.3 

8.40     .94 

67.6  +0.9 

28.89     .16 

54.0     0.3 

15.64   1.76 

77.8  +0.9 

8ept  6.2 

63.27  -.51 

47.1  +0.9 

8.15  -.95 

67.6  -0.9 

28.72  -.17 

54.1  +0.1 

13.86-1.79 

77.8  -0.3 

16.2 

62.77    .50 

46.7     0.6 

7.90     .94 

67.1     0.7 

28.55     .17 

54.1  -0.9 

12.06  1.78 

77.2    0.8 

26.2 

62.28    .47 

45.8     1.1 

7.66     .93 

66.2     1.1 

28.38     .17 

53.8    0.5 

10.29  1.73 

76.1     1.3 

Oct.    6.2 

61.84     .41 

44.5     1.5 

7.44     .91 

64.8     1.6 

28.22     .15 

53.2    0.7 

8.59  1.64 

74.6     1.8 

16.1 

61.46    .33 

42.8     1.9 

7.24     .18 

63.0     9.0 

28.08    .19 

52.3     1.0 

7.01    l.5l 

72.6     9.9 

26.1 

61.18 -.93 

40.7  +9.9 

7.09  -.14 

60.8  -9.4 

27.98  -.08 

51.2-1.9 

5.58-1.33 

70.1  -9.6 

Nov.  5.1 

61.00  -.19 

38.5    9  4 

6.97     .09 

58.3     9.7 

27.91  -.04 

49.8    1.5 

4.35  1.19 

67.3     3.0 

15.0 

60.95    .00 

36.0     9.5 

6.91  -.03 

55.4     3.0 

27.89    .00 

48.2    1.7 

3.35     .87 

64.1     3.3 

25.0 

61.01  +.13 

33.6    9.5 

6.91  +.03 

52.2    3.3 

27.92  +.05 

46.4     1.9 

2.61     .59 

60.7     3.5 

Deo.  5.0 

61.21     .96 

31.1     9.4 

6.96     .09 

48.9     3.4 

27.99     .10 

44.3    9.1 

2.17 -.99 

57.1     3.6 

15.0 

61.53  +.38 

28.8  +9.9 

7.08  +.15 

45.4  -3.4 

28.11  +.14 

42.1  -9.9 

2.03  +.03 

53.4  -3.7 

24.9 

61.97    .49 

26.8    1.9 

7.25     .90 

42.0     3.4 

28.28     .19 

39.9     9.9 

2.21     .33 

49.7     3.6 

34.9 

62.51  +.58 

25.0  +1.6 

7.47  +.94 

38.7  -3.9 

28.49  +.94 

37.7  -9.9 

2.70  +.64 

46.2  -3.4 

348 


FIXED   STARS,   1890. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

d  Herculis.           |          a1  Herculin. 

b  Ophiuchi. 

P  Draconis. 

Mean 
Solar 
Date. 

i 

Right 
Ascension. 

Declination 
North. 

Right 
Aaeension. 

DeolinatioB 
North. 

Right 
Ascension. 

Declination 
South. 

Right         Declination 
Ascension.  1      Norths 

li      m 

16  57 

+33  43 

h     m 

17    9 

+  14°  30 

h     m 

17  19 

—24°    4 

h     m 

17  27 

+52  22 

(Dee.30.9) 

8 

30.45  +.90 

it 

37,1  -3.9 

8 

35.68  +.19 

57.1  -9.5 

36.52  +.99 

2o'.8  -0.3 

54.28  +.17      54.5  -34 ! 

Jau.   9.9 

30.68     .94 

31.1     3.0 

35.89     .93 

54.7     9.3 

36.76    .98 

21.2    0.4 

54.48     .93      50.9     3.4 

19.9 

30.94     .98 

31.2     9.7 

36.14     .95 

52.4     9.1 

37.03     .98 

21.6    0.6 

54.75     .99 

47.6    3.1 

29.9 

31.23     .30 

28.6    9.3 

36.40     .97 

50.4     1.9 

37.33     .30 

22.1     0.5 

55.06     .33 

44.7    9.71 

Feb.  8.8 

31.54     .39 

26.5     1.8 

36.69    .99 

48.6     1.6 

37.64     .39 

22.7    0  6 

55.41     .37 '     42.2    9.9 ! 

| 

18.8 

31.87  +.33 

24.9  -1.3 

36.98  +.30 

47.2  -1.9 

37.97  +.33 

23.2-0.5 

55.80  +.40 {     40.2  -14 

28.8 

32.20     .33 

23.9    0.8 

37.28    .30 

46.1     0.8 

38.30     .33 

23.8    0.5 

56.20     .41 1     38.9    1.0 

Mar.  10.7 

32.53     .39 

23.4  -0.9 

37.58     .30 

45.5  -0.4 

38.62     .33 

24.3    0.5 

56.62     :4l       38.2  -0.4 

20.7 

32.85     .31 

23.5  40.4 

37.87     .99 

45.4  +0.1 

38.95     .39 

24.7    0.4 

57.03     .41  [     38.2  40.3 

30.7 

33.15     .30 

24.2    0.9 

38.16     .98 

45.6     0.5 

39.27    .31 

25.1     0.3 

57.43     .39!     38.8    0.9 
i                    i 

Apr.  9.7 

33.44  +.37 

25.3  +1.4 

38.42  4.96 

46.3  40.9 

39.57  +.30 

25.4  -0.3 

57.81  +.36       40.1  +1.5; 

19.6 

33.70     .95 

27.0     1.8 

38.67     .94 

47.3     1.9 

39.86     .98 

25.6    0.9 

58.16     .33 

41.8    9.0 

29.6 

33.93     .99 

29.0    9.9 

38.90     .99 

48.7    1.6 

40.13     .96 

25.8    0.9 

58.47     .99 

44.1     9.4 

May  9.6 

34.13     .18 

31.3     9.4 

39.11     .19 

50.3     1.7 

40.38     .93 

26.0    0.9 

58.73     .94 

46.7    18 

19.6 

34.30     .14 

33.8    9.6 

39.29     .16 

52.0     1.8 

40.60     .90 

26.2    0.9 

58.95     .19 

49.6    3.0 ' 

29.5 

34.42  +.11 

36.4  +9.6 

39.43  +.13 

53.9  41.9 

40.79  +.17 

26.4  -0.9 

59.11  +.13 

52.7  43.1  j 

Jane  8.5 

34.51     .07 

39.1     9.6 

39.55    .10 

55.8     1.9 

40.95     .14 

26.6    0.9 

59.22     .07 

55.8    3.9 ' 

18.5 

34.55  +.09 

41.6     9.5 

39.62     .06 

57.7     1.6 

41.07     .10 

26.8    0.9 

59.26  +.09 

59.0    3,1 

28.4 

34.55  -.09 

44.1     9.4 

39.66  +.09 

59.5     1.7 

41.14     .06 

27.0    0.9 

59.25  -.04      62.0    3.0 

July  8.4 

34.51     .06 

46.4     9.1 

39.67  -.09 

61.2     1.6 

41.18  4.09 

27.3    0.9 

59.17     .10 1     64.9    9.?! 
1                   1 

18.4 

34.43  -.10 

48.4  +1.9 

39.63  -.05 

62.7  +1.4 

41.17 -.03 

27.5  -0.3 

59.04  -.16  |     67.5  +4.4 

28.4 

34.31     .14 

50.1     1.6 

39.56     .09 

64.0     1.9 

41.13     .07 

27.8     0.9 

58.86    .91      69.8    a.1 

Aug.  7.3 

34.15     .17 

51.5     1.9 

39.46     .19 

65.1     0.9 

41.04     .10 

28.0    0.9 

58.62     J*\    71.7    1.7  j 

17.3 

33.97     .90 

52.5    0.8 

39.32    .15 

65.9    0.7 

40.92     .13 

28.2    0.1 

58.35     .99      73.1     1.3 ! 

27.3 

33.76    .99 

53.2  +0.4 

39.17     .17 

66.4    0.4 

40.77     .16 

28.3  -O.l 

58.04     .39'     74.2    0.8 

Sept  6.3 

33.54  -.93 

53.4     0.0 

38.99  -.18 

66.7  40.1 

40.61  -.17 

28.4     0.0 

57.70  -.34 

74.7  +0.3 

16.2 

33.31     .93 

53.1  -0.4 

38.81     .18 

66.7  -0.9 

40.43     .18 

28.3  40.1 

57.36     .35 

74.8  -4.« 

26.2 

33.08     .99 

52.5    0.9 

38.63     .18 

66.4     0.5 

40.25     .17 

28.2    0.1 

57.01     .35      74.3    0.7 

Oct.    6.2 

32.87     .90 

51.4     1.3 

38.46     .16 

65.8    0.8 

40.08     .16 

28.1     0.9 

56.66     .33 

73.3    1.8 

16.1 

32.68     .17 

49.9     1.7 

38.30     .14 

64.8    l.l 

39.93     .13 

27.9    0.9 

56.35     .30 

71.9    1.7 

26.1 

32.52  -.14 

48.0  -9.1 

38.18  -.10 

63.6-1.4 

39.81  -.10 

27.7  40.9 

56.07  -.96      69.9  -%3 

Nov.  6.1 

32.41     .00 

45.7    9.4 

38.10     .06 

62.1     1.6 

39.73  -.05 

27.5    0.9 

55.83     .91  |     67.5    9.6] 

15.1 

32.34  -.04 

43.1     9.7 

38.05  -.09 

60.3     1.9 

39.70     .00 

27.3    0.1 

55.65     .15      64.7    3.0 

25.0 

32.33  +.01 

40.2    3.0 

38.06  +.03 

58.3     9.1 

39.72  +.05 

27.1  40.1 

55.53     .081     61.5    3.3 

Dee.  5.0 

32.37     .07 

37.1     3.9 

38.1 1     .06 

56.1     9.3 

39.79     .10 

27.1     0.0 

55.48  -.01       58.1     3.5 

1                    1 

15.0 

32.47  +.19 

33.9  -3.9 

38.21  +.13 

53.7  -9.4 

39.92  +.15 

27.2  -0.1 

55.50  +.08      54.5 -3.6  If 

25.0 

32.62     .17 

30.7    3.9 

38.36     .17 

51.2     9.4 

40.09     .90 

27.4     0.9 

55.60     .13 '    50.9    3.6  j 

34.9 

32.82  +.99 

27.5  -3.1 

38.55  +.91 

48.8  -9.4 

40.31  +.94 

27,7  -0.3 

55.76 +.90,    47.8 -«|j 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ophiuchi. 

u  Draconis. 

fi  Herculis. 

ipl  Draconig. 

Mean 
8olar 
Date. 

Bight 
Ascension. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

Declination 
North. 

h      m 

17  29 

+  12°  38 

h      in 

17  37 

+  68  48 

h     m 

17  42 

+21  46 

h      m 

17  43 

+  72    11 

Jan.    0.0 

s 
47.44  +.17 

24.9  -9.3 

32.27  +.17 

27.3  -3.7 

8 

6.95  +.15 

64.8  -3.0 

s 
49.69  +.15 

65.6  -3.7 

9.9 

47.63     .91 

22.6     9.9 

32.49     .98 

23.7     3.5 

7.13     .19 

61.8    9.9 

49.92     .99 

61.9    3.5 

19.9 

47.85     .94 

20.4     9.1 

32.83     .38 

20.3     3.9 

7.34     .93 

59.0    9.7 

50.27     .41 

58.5     3.9 

29.9 

48.11     .96 

18.4     1.9 

33.25     .47 

17.3     9.8 

7.59     .96 

56.5    9.4 

50.74     .59 

55.4     9.9 

Feb.   8.8 

48.38     .98 

16.6     1.6 

33.77     .54 

14.7     9.3 

7.86     .98 

54.3     9.0 

51.31      .61 

52.8    9.4 

18.8 

48.67  +.29 

15.2  -1.9 

34.34  +.60 

12.6  -1.7 

8.15 +.30 

52.5  -1.5 

51.96  +.68 

50.6  -1.8 

28.8 

48.96     .30 

14.2    0.8 

34.%     .63 

11.2     1.1 

6.46     .31 

51.2     1.0 

52.67     .73 

49.1     1.9 

Mar.  10.8 

49.26     .99 

13.5  -0.4 

35.60     .65 

10.5  -0.4 

8.77     .31 

50.4  -0.5 

53.42     .75 

48.3  -0.5 

20.7 

49.55     .99 

13.3     0.0 

36.25     .64 

10.4  40.9 

9.08    .31 

50.3    0.0 

54.17     .74 

48.1  +0.9 

30.7 

49.84     .98 

13.5  +0.4 

36.88     .61 

10.9    0.9 

9.38     .30 

50.5  40.5 

54.90     .79 

48.6    0.8 

Apr.   9.7 

50.11  +.97 

14.1  40.8 

•37.47  +.57 

12.2  +1.5 

9.68  +.99 

51.3  41.0 

55.60  +.67 

49.8  +1.4 

19.7 

50.38    .95 

15.1     1.1 

38.02     .51 

14.0     9.0 

9.96     .97 

52.6     1.5 

56.24     .60 

51.5    9.0 

29.6 

50.62    .93 

16.3     1.4 

38.49     .44 

16.3    9.5 

10.22     .95 

54.3     1.8 

56.80    .51 

53.7    9.4 

May   9.6 

50.84     .91 

17.8     1.6 

38.89    .35 

19.0    9.8 

10.45     .99 

56.3    9.1 

57.27     .41 

56.3     9.6 

19.6 

51.04     .18 

19.5    1.8 

39.20     .96 

21.9     3.1 

10.66     .19 

58.5     9.3 

57.63    .30 

59.2    3.0 

29.5 

51.20  +.15 

21.3  +1.8 

39.41  4.  16 

25.1  +3.9 

10.83  +.15 

61.0+9.5 

57.87  +.19 

62.4  +3.9 

Jane  8.5 

51.33     .19 

23.2    1.9 

39.52  +.06 

28.4     3.3 

10.96     .19. 

63.5.    9.5 

58.00  +.07 

65.6    3.3 

18.5 

51.43     .08 

25.1     1.8 

39.53  -.04 

31.7     3.3 

11.06     .06 

66.0     9.5 

58.01  -.06 

68.9    3.9 

28.5 

51.49  +.04 

26.8    1.7 

39.43     .15 

34.9    3.1 

11.11  +.03 

68.5    9.4 

57.89     .18 

72.1     3.1 

July  8.4 

51.52    .00 

28.5     1.6 

39.24     .94 

37.9    9.9 

11.12 -.01 

70.8    9.9 

57.65     .99 

75. 1     9.9 

18.4 

51.50  -.04 

30.0  +1.4 

38.95  -.33 

40.7  49.6 

11.09 -.05 

72.9  +9.0 

57.30  -.40 

77.9  +9  6 

28.4 

51.45     .07 

31.4     1.9 

38.57     .49 

43.1     9.9 

11.02     .09 

74.8     1.7 

56.85     .50 

80.4     9.3 

Aug.  7.4 

51.35     .11 

32.5    1.0 

38.12     .49 

45.2     1.8 

10.91     .13 

76.4     1.4 

56.30     .59 

82.5     1.9! 

17.3 

51.23     .14 

33.3    0.7 

37.59     .55 

46.8     1.4 

10.76     .16 

77.7     l.i 

55.68     .66 

84.2     1.5 

27.3 

51.08     .16 

34.0    0.5 

37.02     .60 

48.0    0.9 

10.58     .19 

78.6    0.8 

54.99     .79 

85.4     1.0 

Sept  6.3 

50.91  -.17 

34.3  +0.9 

36.40  -.63 

48.7  40.4 

10.39  -.90 

79.2  +0.4 

54.25  -.75 

86  2  40.5 

16.2 

50.73     .18 

34.4  -0.1 

35.76     .64 

48.8  -0.1 

10.17     A\ 

79.3    0.0 

53.48     .77 

86.4     0.0 

26.2 

50.55     .17 

34.2    0.4 

35.12     .64 

48.4     0.6 

9.96     .91 

79.1  -0.4 

52.70     .77 

86.1  -0.5 

Oct.    6.2 

50.38     .17 

33.7    0.6 

34.48     .69 

47.6     1.1 

9.75     .90 

78.5    0.8 

51.93     .75 

85.3     1.1 

16.2 

50.22    .15 

32.9    0.9 

33.88     .58 

46.1     1.7 

9.55     .18 

77.5     1.2 

51.20     .71  ♦ 

84.0     1.6 

26.1 

50.09  -.19 

31.8-1.9 

33.33  -.59 

44.2  -9.9 

9.38  -.15 

76.1  -1.6 

50.52  -.64 

82.1  -9.1  ' 

Nov.  5.1 

49.99     .08 

30.5     1.5 

32.84     .45 

41.8    9.6 

9.25    .19 

74.3     9.0 

49.91     .56 

79.8    9.5  i 

15.1 

49.93  -.03 

28.9    1.7 

32.44     .36 

39.0    3.0 

9.15     .07 

72.2    9.3 

49.40     .46 

77.0    9.9 

25.1 

49.92  +.01 

27.0    9.0 

32.13     .95 

35.8    3.3 

9.10  -.09 

69.8     9.6 

49.00     .34 

73.9    3.3  ' 

Dec.  5.0 

49.96     .06 

25.0    9.1 

31.93     .14 

32.4     3.6 

9.10 +.03 

67. 1     9.8 

48.72     .91  ' 

70.5    3.5  ' 

15.0 

50.04  +.11 

22.8  -9.9 

31.85  -.09 

28.7  -3.7 

9.16 +.08 

64.2  -9.9 

48.58  -.07 

66.9  -3.6  1 

25.0 

50.17     .15 

20.5    9.3 

31.88  +.09 

25.0    3.7 

9.26     .13 

61.3     3.0 

48.57  +.06 

63.1     3.7! 

35.0 

50.34  +.19 

18.1  -9.3 

32.03  +.91 

21.3-3.6 

9.41  +.18 

58.3  -2.9 

48.71  +.90 

59.4  -3.7 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Draconis. 

y9  Sagittarii. 

fi  Sagittarii. 

if  8erpentia. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 

South. 

Right 
Ascension . 

Declination 
South. 

Right       i  DecHnatioa 
Ascension.  1       South. 

h      m 

17  54 

4-51°  29 

h     m 

17  58 

-30°  25 

h      in 

18    7 

O            / 

-21     5 

h      m             0      , 

18  15  !  -  2  55 

Jan.    0.0 

s 
0.50  +.13 

64.1  -3.7 

8 

41.65 +.19 

27.7  +0.3 

8.46  +.17 

12.7  -0.3 

B 

34.67  +.u!     36.6-1.4 

9.9 

0.66     .19 

60.5    3.5 

41.86     .93 

27.5     0.9 

8.64     .91 

13.0    0.3 

34.83     .18*     38.0    1.4, 

19.9 

0.88     .35 

57.1     3.9 

42.11     .97 

27.3  +0.1 

8.87     .94 

13.3     0.3 

35.03     .91 '     39.3    ij 

29.9 

1.16     .30 

54.0    9.9 

42.39     .99 

27.3     0.0 

9.12     .97 

13.6     0.3 

35.25     .93      40.6    IS 

Feb.   8.9 

1.48     .34 

51.4     9.4 

42.70     .31 

27.3     0.0 

9.40     .99 

14  0     0.3 

35.50     .35 

41.7    l.t| 

18.8 

1.84  +.37 

49.2  -1.9 

43.02  +.33 

27.3     0.0 

9.70  +.30 

14.3  -0.3 

35.76  +.37 

42.7 -*8. 

28.8 

2.22     .39 

47.6     1.3 

43.36     .34 

27.4  -0.1 

10.01     .31 

14.5     0.9 

36.04     J98 

43.4    0.6 

Mar.  10.8 

2.62     .40 

46.7  -0.6 

43.70     .34 

27.5    0.1 

10.32     .39 

14.7  -0.1 

36.33     M 

43.8  -4.3] 

20.8 

3.03     .40 

46.4     0.0 

44.05     .34 

27.6    0.1 

10.64     .39 

14.8     0.0 

36.62     .99 

44.0    0.0 

30.8 

3.43     .39 

•  46.7  +0.7 

44.39     .34 

27.7     0.1 

10.96     .39 

14.7  +0.1 

36.91      .99 

43.9  +9.9 

Apr.   9.7 

3.81  +.37 

47.7  +1.3 

44.73  +.33 

27.8  -0.1 

11.27  +.31 

14.6  +0.1 

37.20  +.99 

43.6+15 

19.7 

4.18     .35 

49.2     1.8 

45.06     .39 

27.9    0.9 

11.58     .30 

14.5     0.3 

37.49     .98 

43.0    0.7 

29.6 

4.51     .31 

51.3    9.3 

45.37     .30 

28.1     0.9 

11.87     .98 

14.3    0.3 

37.76     .96 

42.1    0.9 

May   9.6 

4.80     .97 

53.8    9.6 

45.66     .98 

28.3    0.9 

12.15     .97 

14.0     0.9 

38.02     .95 

41.2    l.o 

19.6 

5.05      .23 

56.6     9.9 

45.93     .95 

28.6    0.3 

12.41     .94 

13.8     0.9 

38.25     .93 

40.1    l.l 

29.6 

5.25  +.17 

59.6  +3.1 

46.17  +.99 

28.9  -0.4 

12.63  +.91 

13.6  +0.9 

38.47  +.90 

38.9+1.9 

June  8.5 

5.39     .11 

62.8    3.9 

46.37     .19 

29.3    0.4 

12.83     .18 

13.4     0.1 

38.65     .17 

37.7    U| 

18.5 

5.47  +.05 

66.0    3.9 

46.54     .14 

29.7    0.5 

13.00     .14 

13.3  +0.1 

38.80     .13 

36.6    1.1 

28.5 

5.50  -.01 

69.1     3.1 

46.66     .10 

30.3    0.5 

13.12     .10 

13.2    0.0 

38.92     .09 

35.4    l.l 

July  8.5 

5.46    .07 

72.1     9.9 

46.74     .05 

30.8     0.6 

13.20     .08 

13.2    0.0 

38.99     .05 

34.4    1.0 

18.4 

5.37  -.19 

74.9  +9.6 

46.77  +.01 

31.4  -C.6 

13.24  +.09 

13.3  -0.1 

39.03  +.01 

33.5  +9.9  j 

28.4 

5.22     .18 

77.4     9.3 

46.76  -.04 

32.0    0.6 

13.23  -.03 

13.4     0.1 

39.02  -.03 

32.7    0.7| 

Aug.  7.4 

5.01     .93 

79.6    9.0 

46.69     .08 

32.6    0.5 

13.18     .07 

13.5    0.9 

38.97     .07 

32.0    0.0 

17.3 

4.76     .97 

81.4     1.6 

46.59     .19 

33.1     0.5 

13.09    .11 

13.7     0.9 

38.89     .10 

31.5    0.4  j 

27.3 

4.47     .30 

82.7     l.l 

46.45     .15 

33.6    0.4 

12.97     .14 

13.9    0.9 

38.77     .13 

31.2    0.3 

Sept.  6.3 

4.16  -.33 

83.6  +0.6 

46.28  -.18 

33.9  -0.3 

12.82  -.16 

14.1  -0.9 

38.62  -.15 

30.9+9.1 

16.3 

3.82     .34 

84.0  +0.1 

46.10     .19 

34.1     0.9 

12.65     .17 

14.3    0.1 

38.46     .17 

30.9   0.0, 

26.2 

3.47     .34 

83.9  -0.4 

45.90     .19 

34.3  -0.1 

12.47     .18 

14.4     0.1 

38.29     .17 

30.9  -01 1 

Oct.    6.2 

3.13     .33 

83.3    0.9 

45.71     .18 

34.2  +0.1 

12.29     .17 

14.4  -0.1 

38.12     .17 

31.1    §J[ 

16.2 

2.81     .31 

82.2    1.4 

45.54     .16 

34.0    0.3 

12.13     .15 

14.5    0.0 

37.96     .15 

31.5    0.4 ' 

1 

26.2 

2.51  -.98 

80.5  -1.9 

45.39  -.13 

33.8  +0.3 

11.99 -.13 

14.5    0.0 

37.82  -.13 

32.0-0.0' 

Nov.  5.1 

2.25     .33 

78.4    9.3 

45.27     .09 

33.4     0.4 

11.88     .09 

14.5    0.0 

37.70     .10 

32.7    0.7 1 

15.1 

2.05     .18 

75.9    9.7 

45.20  -.04 

33.0    0.5 

11.81  -.05 

14.5    0.0 

37.63     .06 

33.5   8.9 

25.1 

1.90     .19 

73  0     3.1 

45.18  +.01 

32.5    0.5 

11.78     .00 

14.5  -0.1 

37.59  -.01 

34.5    1.0 1 

Deo.   5.0 

1.82 -.05 

69.7    3.3 

45.22     .06 

32.0    0.4 

11.81  +.05 

14.6     0.1 

37.60  +.03 

35.5    1.9; 

15.0 

1.80  +.09 

66.2  -3.5 

45.31  +.11 

31.6  +0.4 

11.88 +.10 

14.8  -0.9 

37.65  +.§7 

36.8 -i.»| 

25.0 

1.86     .09 

62.7    3.6 

45.45     .16 

31.3    0.3 

12.01     .14 

15.0    0.9 

37.75     .19 

:».!    I.S, 

35.0 

1.98 +.15 

59.1  -3.7 

45.64  +.91 

31.0  +0.3 

12.17  +.19 

15.2-0.3 

37.89  +.16 

39.4  -1.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1  Aqaile. 

a  Lyre. 
(Vera.) 

o  Octantia. 

/?  Lyra. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

1 
Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

h      m 

18  29 

O            / 

-  8  19 

h      m 

18  33 

+38°  40 

h 
18 

—89°  15 

h     m 

18  45 

+33°  13 

Jan.    0.0 

• 
10.81  +.13 

15*2  -l.o 

s 
10.46  +.08 

51.8  -3.9 

m    s 
40    0.8+4.3 

61.9  +3.3 

8 

58.78  +.08 

65.3  -3.0 

10.0 

10.96    .17 

16.2    l.o 

10.57    .13 

48.6     3.9 

40   6.8    7.5 

58.7    3.9 

58.88    .19 

62.2     3.0 

19.0 

11.15    .90 

17.2    0.9 

10.73     .18 

45.5     3.0 

40  15.8  10.4 

55.6    3.0 

59.03     .17 

59.3    9.9 

29.0 

11.37     .SB 

18.1     0.9 

10.94     .99 

42.5     9.8 

40  27.7  13.0 

52.7    9.7 

59.21     .91 

56.5    9.7 

Feb.   8.9 

11.61      .33 

18.9    0.8 

11.18     .96 

39.9    9.4 

40  41.9  15.3 

50.1     9.4 

59.44     .94 

54.0     9.3 

18.8 

11.87  +.97 

19.6  -0.6 

11.46  +.99 

37.7  -9.0 

40  58.2+17.1 

48.0  +9.0 

59.69  +.97 

51.8  -1.9 

88.8 

12.15     .96 

20.1      0.4 

11.76     .31 

36.0     1.5 

41  16.1    18  5 

46.2     1.5 

59.97     .99 

50.1     1.4 

Mar.  10.8 

12.44     .99 

20.4  -0.9 

12.08     .33 

34.8    0.9 

41  35.2  19.4 

44.9    l.i 

60.27     .31 

48.9     0.9 

20.8 

12.73     .30 

20.5    0.0 

12.41      .34 

34,2  -0.3 

41  55.0  90.0 

44.1     0.6 

60.58     .39 

48.3  -0.3 

30.7 

13.03     .30 

20.3  +0.3 

12.75     .34 

34.2  +0.3 

42  15.2  90.1 

43.7  +0.1 

60.90     .39 

48.2  +0.9 

Apr.   9.7 

13.33  +.30 

20.0  +0.5 

13.08  +.33 

34.8  +0.9 

42  35.2+19.8 

43.9  -0.4 

61.23 +.39 

48.7  +0.8 

19.7 

13.62    .99 

19.4     0.6 

13.41      .39 

36.0     1.4 

42  54.8  19.1 

44.5    0.9 

61.54     .31 

49.8     1.3 

29.7 

13.91     .98 

18.7    0.6 

13.72     .30 

37.6     1.9 

43  13.4   18.0 

45.6     1.3 

61.  85    .30 

51.3     1.7 

May  9.6 

14.18     .96 

17.9    0.9 

14.01     .98 

39.7     9.3 

43  30.8  16.6 

47.1     1.7 

62.13     .97 

53.2    9.1 

19.6 

14.43     .94 

16.9     1.0 

14.27     .94 

42.2    9.6 

43  46.6  14.8 

49.1     9.1 

62.40    .95 

65.5    9.4 

29.6 

14.66  +.91 

15.9  +1.0 

14.50 +.91 

44.9  +9.8 

44    0.4+19.6 

51.4  -9.6 

62.63  +.99 

58.1  +9.6 

Jane  8.5 

14.86     .18 

15.0     0.9 

14.69     .17 

47.8     9.9 

44  11.8  10.9 

54.0    9.7 

62.83    .18 

60.8    9.8 

18.5 

15.03     .15 

14.1     0.9 

14.83     .19 

50.8     3.0 

44  20.8    7.6 

56.8    9.9 

62.99     .14 

63.7    9.8 

28.5 

15.16    .11 

13.2    0.8 

14.93     .07 

53.8    9.9 

44  27.0    4.7 

59.9    3.1 

63.10    .09 

66.5    9.8 

July  8.5 

15.26    .07 

12.4     0.7 

14.98  +.09 

56.7    9.8 

44  30.2+  1.8 

63.0     3.1 

63.17 +.04 

69.3     9.7 

18.4 

15.31  +.03 

11.7  +0.6 

14.97 -.03 

59.5  +9.7 

44  30.5-  1.3 

66.1  -3.1 

63.19     .00 

72.0  +9.6 

28.4 

15.32  -.01 

11.2     0.5 

14.92    .08 

62.0    9.4 

44  27.7    4.9 

69.1     3.0 

63.16 -.05 

74.5     9.4 

Aug.  7.4 

15.28    .05 

10.8    0.4 

14.82     .19 

64.3    9.1 

44  22.0    7.1 

72.0    9.7 

63.09    .10 

76.7     9.1 

17.4 

15.21     .09 

10.4     0.3 

14.67     .17 

66.3     1.8 

44  13.5    9.7 

74.6     9.4 

62.97     .14 

78.6     1.8 

27.3 

15.10    .19 

10.2    0.9 

14.48     .30 

67.9     1.4 

44    2.6   19.0 

76.8    9.0 

62.81     .17 

80.2     1.4 

Sept  6.3 

14.96  -.15 

10.1  +0.1 

14.27  -J93 

69.1  +1.0 

43  49.6-13.8 

78.6  -1.5 

62.63  -.90 

81.4  +1.0 

16.3 

14.81     .16 

10. 1    o.o 

14.03     .95 

69.9    0.6 

43  34.9   15.9 

79  9     1.0 

62.41     .99 

82.3    0.6 

26.2 

14.64     .17 

10.2  -0.1 

13.77     .96 

70.3  +0.1 

43  19.2  15  9 

80.6  -0.4 

62.18     .93 

82.7  +0.9 

Oct.    6.2 

14.47     .17 

10.4     0.9 

13.51     .95 

70.2  -0.3 

43    3.0  16.1 

80.8  +0.9 

61.95     .93 

82.7  -0.9 

16.2 

14.31     .15 

10.7     0.3 

13.26     .94 

69.6     0.8 

42  47.0  15.6 

80.3    0.8 

61.72     .99 

82.3    0.7 1 

26.2 

14.16 -.13 

11.0-0.4 

13.03  -.99 

68.5  -1.3 

42  31.9-14.4 

79.2  +1.4 

61.51  -.90 

81.4  -l.l 

Nov.  5.1 

14.04     .10 

1  1 .5     0.5 

12.82     .19 

67.0     1.7 

42  18.3  19.6 

77.6     1.9 

61.32     .17 

80.1     1.6 

15.1 

13.96    .08 

12.1     0.6 

12.65     .15 

65.1     9.1 

42    6.7  10.3 

75.4     9.4 

61.16    .14 

78.3     1.9  j 

25.1 

13.91  -.09 

12.8    0.7 

12.53     .10 

62.8    9.5 

41  57.8    7.5 

72.8    9.8 

61.04     .10 

76.2    9.3 ' 

Deo.  5.1 

13.92  +.09 

13.5     0.8 

12.45  -.05 

60.1     9.8 

41  51.7    4.4 

69.9    3.1 

60.96  -.05 

73.8    9.6 1 

15.0 

13.96  +.07 

14.4  -0.9 

12  42     .00 

57.2  -3.0 

41  49.0-1.1 

66.7  +3.9 

60.94     .00 

1 
71.1  -9.8| 

25.0 

14.05     .41 

15.3     0.9 

12.45  +.06 

54.0     3.9 

41  49.5+9.9 

63.4     3.3 

60.96  +.05 

68.2    9.9 ' 

35.0 

14.19  +.15 

16.3  -1.0 

12.54  +11 

50.8  -3.9 

41  53.4+5.6 

60.1  +3.3 

61.04  +.10 

65.2  -3.0  j 
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APPARENT  PLACE8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Sagittarii. 

50  Oraconis. 

£  Aquils. 

d  Sagittarii. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

• 

h      m 

18  48 

-26°  25 

h     m 

18  49 

+75°  17 

h     m 

19    0 

+  13°  41 

h      m 

19  11 

o         / 

—  19    8 

Jan.   0.0 

s 
83.90  +.13 

60.0  +0.9 

8 

50.38  -.10 

74.2  -3.5 

B 

18.96  +.08 

59.5  -a.  i 

8 

9.38  +.10 

56.5  -9.9 

10.0 

84.06    .17 

59.8    0.9 

50.37  +.07 

70.6     3.5 

19.06    .19 

57.3    9.1 

9.44     .14 

56.7    0-4 

20.0 

84.85     .91 

59.6    0.9 

50.53     .93 

67.0     3.5 

19.30    .16 

55.3    9.0 

9.60    .18 

56.9    0.1  I 

89.9 

84.48     .94 

59.4     0.9 

50.84     .39 

63.6    3.3 

19  37     .19 

53:2     1.9 

9.80     .91 

57.0  -9.1  : 

Feb.  8.9 

84.73    .97 

59.3    0.9 

51.30     .53 

60.4     9.9 

19.58     .99 

51.5     1.7 

10.08     .94 

57.o  •.• ; 

1 

18.9 

85.01  +.99 

59.0  +0.9 

51.90  +.65 

57.7  -9.5 

19.81  +.94 

49.9  -1.4 

10.87  +.96 

i 
57.0  +4.1 

28.8 

35.31     .31 

58.7     0.9 

52.60     .75 

55.5     1.9 

20.06     .98 

46.8     1.0 

10.54     .98 

56.9    0.9. 

Mar.  10.8 

85.63     .39 

58.5    0.3 

53.4.0     .89 

53.9     1.3 

20.33     .97 

48.0    0.6 

10.83     .99 

56.7    0J 1 

80.8 

85.95     .33 

58.3    0.3 

54.34     .88 

52.9  -0.7 

20.61      .98 

47.6  -4.9 

11.12     .30 

56.4    0.4  | 

30.8 

86.88    .33 

57.8    0.4 

55.13     .86 

52.5    0.0 

20.90     .99 

47.6  +0.9 

11.43     .31 

55.9    •-* 

Apr.   9.7 

86.62  +.33 

57.5  +0.4 

56.00  +.86 

52.8  +0.6 

21.19 +.99 

48.1  +0.7 

11.74  +.39 

55.4  +94 

19.7 

86.95     .33 

57.1     0.4 

56.84     .89 

53.8     1.9 

21.49     .99 

49.0     l.l 

12.06     .39 

54.7    9.7 

89.7 

37.37     .39 

56.7    0.3 

57.63     .75 

55.3     1.8 

21.77     .98 

50.8    1.4 

12.38    .31 

54.0    0.7 

May  9.7 

37.59     .30 

56.4     0.3 

58.34     .68 

57.3     9.3 

83.05    .97 

51.7     1.7 

12.68    .39 

53.3    9.7 : 

19.6 

37.88     .98 

56.1     0.9 

58.94     .54 

59.8    9.7 

88.31     .95 

53.5     1.9 

18.96    .98 

52.6    9.7i 

j 

89.6 

38.15 +.98 

55.9  +0.9 

59.42  +.49 

63.7  +8.0 

33.55  +.93 

55.5'  +9.0 

13.85  +.96 

51.9  49.6 

June  8.6 

88.40     .93 

55  8  +0.1 

59.78     .98 

65.8     3.9 

22.76     .90 

57.5    9.1 

13.50    .93 

51.3     9.6  | 

18.5 

38.61     .19 

55.8  -0.1 

59.99  +.14 

69.1     3.3 

22.94     .16 

59.7     9.1 

13.73    M 

50.8    0.5, 

88.5 

38.78    .15 

55.9    0.9 

60.05  -.01 

72.5     3.4 

33.08     .19 

61.8    9.1 

13.90     .16 

50.4    9.4 

July  8.5 

38.90    .10 

56. 1     0.3 

59.97     .16 

75.8     3.3 

33.19    .06 

63.8    9.0 

14.04     .19 

50.1  0.9 ; 

18.5 

38.98  +.06 

56.4  -0.4 

59.73  -.30 

79.1  +3.9 

33.35  +.04 

65.7  +1.8 

14.14  +.07 

49.9  44.1 

88.4 

89.03  +.01 

56.8    0.4 

59.36     .44 

83.3     3.0 

83.86  -.01 

67.5     1.7 

14.19 +.03 

49.9    o.o 

Aug.  7.4 

89.00  -.04 

57.3    0.5 

58.86     .58 

85.0    9.7 

33.34     .05 

69.1     1.5 

14.30  -.09 

49.9  -0.1 

17.4 

38.94     .08 

57.8    0.5 

58.23     .68 

87.5    9.3 

33.17     .09 

70.4     1.9 

14.16     .06 

50.1     0J 

87.4 

38.84     .19 

58.3    0.5 

57.50     .77 

89.6     1.9 

33.06     .19 

71.5     1.0 

14.07     .10 

50.3    0.3 

Sept  6.3 

38.70  -.15 

58.7  -0.4 

56.69  -.85 

91.4  +1.5 

33.93  -.15 

73.3  +0.7 

13.96  -.13 

50.6  -0.3 

16.3 

38.54     .17 

59.3    0  4 

55.80     .91 

93.7     1.0 

33.77     .17 

73.9    0.4 

13.81     .15 

50.9    0  J$ 

36.3 

38.36     .18 

59.5    0.3 

54.87     .94 

93.5  +0.5 

33.59     .18 

73.3  +0.1 

13.65    .17 

51.3    0.3 

Oct.    6.2 

38.17     .18 

59  7    0.9 

53.92     .95 

93.7    0.0 

82.41     .18 

73.1  -4.9 

13.48     .17 

51.5    0.3  , 

16.8 

87.99    .17 

59.9  -0.1 

52.96     .94 

93.5  -0.5 

28.33     .17 

73.8    0.5 

13.30    .17 

51.8    0.3  : 

i 

86.8 

87.83  -.15 

59.9    0.0 

52.03  -.90 

92.7  -l.i 

38.06  -.16 

73.3  -0.8 

13.14  -.15 

52.0  -4.9 

Nov.  5.2 

27.69     .19 

59.9  +0.1 

51.16     .84 

91.3     1.6 

31.91     .13 

71.3     1.1 

13.00     .19 

52.2    0.9  ' 

15.1 

87.59     .08 

59.8    0.2 

50.36     .75 

89.5    9.1 

31.79     .10 

70.1     1.3 

13.90     .09 

52.4     0.9! 

85.1 

87.53  -.04 

59.6    0.9 

49.66     .64 

87.2    9.6 

31.71     .06 

68.6     1.6 

13.88    .05 

52.6    0.9 

Dec.   5.1 

87.53  +.01 

59.4     0.9 

49.09     .51 

84.4     9.9 

31.66  -.09 

67.0     1.8 

13.79  -.01 

52.8    04  < 

15.1 

27.55  +.08 

59.1  +0.9 

48.65  -.36 

81.3  -3.3 

31.66  +.09 

65.1  -9.0 

13.80  +.03 

52.9  -«.9  ! 

85.0 

87.64     .11 

58.9    0.9 

48.37     .90 

77.9     3.5 

31.70     .06 

63.0    9.1 

13.86     .08 

53.1     0.9 

35.0 

87.77  +.18 

58.7  +0.9 

48.25  -.04 

74.3  -3.6 

31.78  +.10 

60.9  -9.1 

13.96  +.19 

53.3  -4.9 ; 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  Draconifl. 

r  Draconis. 

(5Aq 

uile. 

x  Aquiln. 

Men 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Deolination 
North. 

Right 
Ascension. 

Deolination 
North. 

Right 
Ascension. 

Deolination 
South. 

li      in 

19  12 

+67°  27 

h     m 

19  17 

+73°     8 

h     m 

19  19 

+  2°  53 

h      m 

19  30 

O           / 

-  7  16 

Jan.    0.0 

8 

28.27  -.08 

65.9  -3.5 

8 

35.82  -.16 

65.4  -3.5 

8 

54.79  +.07 

42.6  -1.4 

s 
55.99 +.07 

21.1  -0.9 

10.0 

28.24  +.03 

62.4     3.6 

35.73     .00 

61.9     3.6 

54.88     .11 

41.1      1.5 

56.08    .11 

21.9    0.8 

20.0 

28.33    .14 

58.8    3.5 

35.79  +.13 

58.3     3.5 

55.01     .15 

39.6    1.4 

56.21     .14 

22.8    0.8 

29.9 

28.52    .94 

55.3     3.4 

35.99     .97 

54.8     3.4 

55.17     .18 

38.2    1.3 

56.37     .17 

23.5    0.7 

Feb.   8.9 

28.81     .S3 

52.1     3.1 

36.32     .40 

51.5     3.1 

55.37     .91 

37.0     i.i 

56.56     .90 

24.2    0.6 

18.9 

29.19  +.48 

49.2  -9.6 

36.78  +.51 

48.6  -9.7 

55.59  +.93 

36.0  -0.9 

56.78  +.93 

24.6  -0.4 

28.9 

29.64     .49 

46.8    9.1 

37.34     .61 

46.1     9.9 

55.83    .95 

35.2    06 

57.01     .95 

24.9  -0.9 

Mar.  10.8 

30.16     .54 

44.9     1.6 

37.99     .69 

44.2     1.6 

56.08    .97 

34.8  -0.3 

57.27     .97 

25.0    0.0 

90.8 

30.73     .58 

43.7     0.9 

38.71     .74 

42.8     1.0 

56.36    .98 

34.6    0.0 

57.55     .98 

24.9  +0.3 

30.8 

31.32     .80 

43.1  -0.3 

39.47     .77 

42.2  -0.4 

56.64     .99 

34.8  +0.3 

57.83     .99 

24.5    0.5 

Apr.  9.7 

31.93 +.80 

43.2  +0.4 

40.24  +.77 

42.1  +0.3 

56.93  +.99 

35.3  +0.7 

58.13  +.30 

23.9  +0.7 

19.7 

32.52     .58 

43.9     1.0 

41.01     .75 

42.7     0.9 

57.23     .99 

36.1     1.0 

58.43     .30 

23.1     0.9 

89.7 

33.10     .55 

45.2     1.6 

41.74     .70 

43.9     1.5 

57.52     .99 

37.2     1.9 

58.73     .30 

22.1     l.l 

May   9.7 

33.62    .50 

47.1     9.1 

42.42     .64 

45.7     9.0 

57.81      .98 

38.5    1.4 

59.03     .99 

21.0    1.9 

19.6 

34.10     .44 

49.5    9.6 

43.02    .55 

48.0    9.5 

58.08     .97 

40.0     1.5 

59.31     .98 

19.8    1.9 

29.6 

34.50  +.36 

5*4.2  +9.9 

43.52  +.46 

50.7  +9.9 

58.34  +.94 

41.6  +1.6 

59.58  +.96 

18.5  +1.3 

Jane  8.6 

34.82     .98 

55.3     3.9 

43.92     .34 

53.7     3.1 

58.57     .99 

43.3     1.7 

59.83    .93 

17.3     1.9 

18.6 

35.06    .19 

58.6     3.4 

44.21     .29 

57.0    3.3 

58.77     .19 

45.0    1.7 

60.05    .90 

16.0     1.9 

28.5 

35.19  +.09 

62.0     3.4 

44.36  +.09 

60.4     3.4 

5894     .15 

46.6     1.6 

60.24     .17 

14.9     l.l 

July  8.5 

35.23  -.01 

65.5     3.4 

44.39  -.04 

63.8     3.4 

59.07     .11 

48.2     1.5 

60.39     .13 

13.8     1.0 

18.5 

35.17  -.11 

68.9  +3.3 

44.29  -.17 

67.2  +3.3 

59.16  +.07 

49.6  +1.4 

60.49  +.08 

12.9  40.8 

28.4 

35.02    .90 

72.1     3.1 

44.06     .99 

70.5     3.9 

59.20  +.09 

50.9    1.9 

60.55  +.04 

12.2    0.7 

Aug.  7.4 

34.77     .30 

75.2     9.9 

43.70     .41 

73.6     3.0 

59.20  -.09 

52.0     l.o 

60.57     .00 

11.5     0.5 

17.4 

34.43     .38 

77.9     9.6 

43.24     .59 

76.4     9.7 

59.16     .06 

53.0    0.8 

60.55  -.05 

11.1      0.4 

27.4 

34.01     .45 

80.3     9.9 

42.67     .61 

78.9    9.3 

59.08    .10 

53.7    0.6 

60.48    .09 

10.8     0.9 

Sept  6.3 

33.53  -.51 

82.4  +1.8 

42.02  -.69 

81.0+1.9 

58.97  -.13 

54.3  +0.4 

60.38  -.19 

10.6  +0.1 

16.3 

32.99     .56 

83.9     1.3 

41.29     .75 

82.7     1.5 

58.83     .15 

54.6  +0.8 

60.25    .14 

10.6    o.o 

26.3 

32.41     .59 

85.0    0.8 

40.51     .80 

83.9     1.0 

58.67    .16 

54.7    0.0 

60.09    .16 

10.7  -o.i 

Oct.    6.3 

31.82    .60 

85.6  +0.3 

39.70     .89 

84.6  +0.5 

58.51     .17 

54.7  -0.9 

59.93     .16 

10.9     0.9 

16.2 

31.21     .60 

85.7  -0.9 

38.88     .89 

84.8  -0.1 

58.34     .16 

54.4    0.3 

59.77     .16 

11.2     0.3 

26.2 

30.62  -.58 

85.2  -0.8 

38.06  -.80 

84.4  -0.6 

58  18  -.15 

54.0  -0.5 

59.61  -.15 

11.5-0.4 

Nov.  5.2 

30.05    .54 

84.1     1.3 

37.28     .75 

83.5     1.9 

58  34     .13 

53.3    0.7 

59.47     .13 

12.0     0.5 

15.1 

29.53    .49 

82.5     1.8 

36.56     .69 

82.1     1.7 

57.92    .10 

52.5    0.9 

59.35     .10 

12.6    0.6  I 

25.1 

29.08    .49 

80.4     9.3 

35.90     .60 

80.1      9.9 

57.84     .07 

51.5     l.l 

59.27     .07 

13.2    0.7 

Deo.  5.1 

28.70     .34 

77.9     9.8 

35.35     .50 

77.6    9.7 

57.79  -.03 

50.3     1.9 

59.22  -.03 

13.9    0.7 

15.1 

28.40  -.94 

74.9  -3.1 

34.91  -.38 

74.7  -3.0 

57.78  +.01 

49.0  -1.3 

59.21  +.01 

14.7  -0.8 

25.0 

28.21     .14 

71.6     3.4 

34.59     .95 

71.5    3.3 

57.82     .05 

47.6     1.4 

59.24     .05 

15.5    0.8  | 

35.0 

28.12 -.04 

68.1  -3.5 

34.41  -.11 

68.1  -3.5 

57.89  +.09 

46.2  -1.4 

59.31  +.09 

16.3  -0.8 , 

23 
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y  Aquilre. 

a  Aquilee. 
(Mtair.) 

e  Draconis. 

ft  Aquile. 

Mean 
Solar 
Date. 

A 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Deolination 
North. 

Right 
Ascension . 

Declinatkm  1 
North.       | 

li      m 

19  40 

+  10°  20 

h      m 

19  45 

+  8°  34 

h      ni 

19  48 

+69°  58 

j 
h      in  1 

J9  49  j 

O         f   | 

+  67! 

Jan.    0.0 

8 

59.53  +.05 

4L6  -1.8 

8 

22.71  +.05 

38.6  -1.7 

8 

28.80  -.90 

79.0  -3.3 

8 

52.32  +.04 

53.3  -l  J 

10.0 

59.60     .08 

39.8     1.8 

22.78     .08 

36.9     1.7 

28.66  -.08 

75.6    3.5 

52.38     .08 

51.8    1.6 

20.0 

59.70     .IS 

37.9     1.8 

22.88     .19 

35.3     1.6 

28.64  +.04 

72.1     3.5 

52.48     .19  . 

50.2    15 

30.0 

59.84     .15 

36.2    1.7 

23.01     .15 

33.6     1 5 

28.74     .16 

68.6    3.4 

52.61     .15 ' 

48.7     1.4 

Feb.  8.9 

60.01     .18 

34.6     1.5 

23.18     .18 

32.2     1.4 

28.95     .97 

65.2    3.9 

52.78     .It* ; 

47.4    1.2 

18.9 

60.21  +.91 

33.3  -1.9 

23.37  +.91 

30.9  -l.l 

29.28  +.37 

62.1  -9.9 

52.97  +.90  : 

46.2  -1.0 

28.9 

60.43     .93 

32.2    0.9 

23.59    .93 

30.0    0.8 

29.70     .47 

59.4     9.5 

53.18     .93 

45.4    0.7 

Mar.  10.9 

60.67     .95 

31.5    0.5 

23.84     .95 

29.3    0.5 

30.21     .54 

57.2     9.0 

53.42     .95 ! 

44.8    0.4 

20.8 

60.94     .97 

31.2-0.9 

24.10     .97 

29.0  -o.l 

30.79     .60 

55.5     1.4 

53.68     .97 

44.6  -o.l 

30.8 

61.21     .98 

31.2+0.9 

24.37    .96 

29.1  +0.3 

31.42     .64 

54.5    0.7 

53.95     .96  j 

44.7  +0.3 

Apr.   9.8 

61.50  +.99 

31.7+0.6 

24.66  +.99 

29.6  +0.6 

32.08  +.66 

54.1  -o.l 

54.24  +.99 

45.1  404 

19.7 

61.80     .30 

32.5     l.o 

24.96     .30 

30.4     1.0 

32.74     .66 

54.3  +0.6 

54.53     .30, 

45.9    10 

29.7 

62.09     .99 

33.6     1.3 

25.26     .30 

31.6     1.3 

33.40     .64 

55.2     1.9 

54.83     .30 

47.1     1.3 

May  9.7 

62.39     .99 

35.0     1.6 

25.55     .99 

33.0     1.6 

34.02     .60 

56.7     1.7 

55.13     .99  | 

48.4    1.5 

19.7 

62.67     .97 

36.7     1.8 

25.83     .98 

34.7     1.8 

34.60     .54 

58.7    9.9 

55.41     .98 

50.0    1.7 

29.6 

62.93  +.95 

38.6  +1.9 

26.10 +.96 

36.5  +1.9 

35.11  +.47 

61.2  +9.7 

1 
55.68  +.96 

51.8  +1.S 

June  6.6 

63.18    .93 

40.6    9.0 

26.35     .93 

38.5    9.0 

35.53     .38 

64.0    3.0 

55.93     .94 

53.6    1.9 

18.6 

63.39    .90 

42.7     9.1 

26.57     .90 

40.5    9.0 

35.87     .98 

67.2    3.9 

56.16     .91 

55.5    1.9 

28.6 

63.57     .16 

44.7     9.0 

26.76     .17 

42.4     1.9 

36.10     .18 

70.6    3.4 

56.35     .17 ; 

57.4    1.8 

July  8.5 

63.72    .19 

46.7     1.9 

26.91     .13 

44.4     1.9 

36.23  +.07 

74.1     3.5 

56.50     .13  < 

59.2    1.7 

18.5 

63.82  +.08 

48.6  +1.8 

27.01  +.09 

46.2  +1.8 

36.24  -.04 

77.6  +3.5 

56.62  +.09 

60.9  +1.6 

28.5 

63.87  +.04 

50.4     1.7 

27.08  +.04 

47.9     1.6 

36.15     .15 

81.0     3.4 

56.68  +.05 

62.4    1.5 

Aug.  7.4 

63.89  -.01 

52.0     1.5 

27.10     .00 

49.4     1.4 

35.95     .95 

84.3    3.9 

56.71     .00 

63.8    U 

17.4 

63.85     .05 

53.3     1.3 

27.07  -.04 

50.7     1.9 

35.64     .35 

87.4     3.0 

56.69  -.04 

65.0    M 

27.4 

63.78     .09 

54.5     1.0 

27.01     .08 

51.8     1.0 

35.25     .44 

90.2    9.7 

56.63     .08 

65.9    0.6 

Sept.  6.4 

63.68  -.19 

55.4  +0.8 

26.91  -.11 

52.6  +0.7 

34.76  -.59 

92.7  +9.3 

56.53  -.11 

66.7+0.6 

16.3 

63.54     .15 

56.0     0.5 

26.78     .14 

53.2    0.5 

34.21     .58 

94.8     1.9 

56.41     .14 

67.2    0.4 

26.3 

63.39     .16 

56.4  +0.3 

26.63     .16 

53.6  +0.9 

33.60     .63 

96.5     1.4 

56.26     .16 

67.5  +0.* 

Oct.    6.3 

63.22     .17 

56.5    0.0 

26.46     .17 

53.7    0.0 

32.95     .66 

97.6    0.9 

56.10     .16 

67.5  -0.1 

16.3 

63.04     .17 

56.4  -0.3 

26.29     .17 

53.6  -0.9 

32.28     .67 

98.2  +0.4 

55.93     .16 

67.4    0.3 

f 

26.2 

62.88  -.16 

56.0  -0.5 

26.13  -.16 

53.2  -0.5 

31.61  -.67 

98.4  -0.9 

55.77  -.16 

1 
67.0  -03 

Nov.  5.2 

62.72     .14 

55.3    0.8 

25.98     .14 

52.6    0.7 

30.95     .64 

97.9     0.7 

55.62     .14 

66.4    0.7! 

15.2 

62.59     .19 

54.4     1.0 

25.84     .19 

51.7     1.0 

30.32     .60 

96.9     1.3 

55.48     .19 

65.6    0.9 1 

25.1 

62.49     .09 

53.2    1.3 

25.74     .08 

50.7     1.9 

29.75     .54 

95.3     1.8 

55.38     .08 , 

64.C    l.l, 

Dec.   5.1 

62.42     .05 

51.9     1.5 

25.68    .05 

49.4     1.4 

29.25     .46 

93.2     9.3 

55.32     .05 : 

63.4    1.3  j 

1 

15.1 

62.39  -.01 

50.3  -1.6 

25.64  -.01 

47.9  -1.5 

28.83  -.37 

90.6  -9.8 

55.28  -.01 

62.0  -l.4| 

25.1 

62.39  +.03 

48.6     1.7 

25.65  +.03 

46.4     1.6 

28.51     .97 

87.6     3.1 

55.29  +.09 

60.5    1.5  j 

35.0 

62.44  +.07 

46.8  -1.8 

25.70  +.06 

44.7  -1.6 

28.30  -.15 

84.4  -3.3 

55.33  +.06 ! 

59.0 -1.6  i 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

r  AquiJffi. 

a8  Capricorni. 

k  Cephei. 

a  Pavonis, 

Mean 
Solar 
Date. 

" 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

h     m 

19  58 

O          / 

+  6  57 

h     m 

20  11 

O          / 

-12  53 

h     m 

20  12 

+ 77°  22 

h      m 

20  16 

-57°    4 

Jan.    0.1 

8 

43.77  +.03 

61.1  -1.6 

54.69  +.04 

13.3  -0.4 

s 
30.03  -.48 

52.'3  -3.1 

s 
53.07  +.03 

82*9  +9.1 

10.0 

43.82     .07 

59.5     1.6 

54.74     .07 

13.7     0.4 

29.65     .99 

49.1     3.3 

53.12     .09 

80.7    9.9 

20.0 

43.91     .10 

57.9     1.5 

54.83     .11 

14.0     0.3 

29.44  -.11 

45.7     3.4 

53.25     .16 

78.4     9*3 

30.0 

44.03     .14 

56.4     1.4 

54.96     .14 

14.3     0.9 

29.43  +.08 

42.2    3.4 

53.44     .99 

76.1     9.4 

Feb.   9.0 

44.19     .17 

55.1     1.9 

55.11     .17 

14.4  -0.1 

29.61     .97 

38.8    3.3 

53.69     .98 

73.7    9.3 

18.9 

44.37  +.80 

53.9  -1.0 

55.30  +.90 

14.5    0.0 

29.97  +.45 

35.6  -3.1 

54.00  +.33 

71.4  +9.9 

28.9 

44.58     .99 

53.0    0.7 

55.51     .93 

14.3  +0.9 

30.50    .61 

32.7    9.7 

54.35     .38 

69.2    9.1 

Mar.  10.9 

44.81     .94 

52.5    0.4 

55.75     .95 

14.1     0.4 

31.19     .74 

30.2    9.9 

54.75     .49 

67.2    3.0 

20.8 

45.06     .96 

52.2  -0.1 

56.01     .97 

13.6     0.6 

31.99     .85 

28.2    1.7 

55.19     .45 

65.3     1.8 

30.8 

45.34     .98 

52.3  +0.3 

56.28     .98 

12.9     0.8 

32.90     .94 

26.8    1.1 

55.66     .48 

63.6     1.5 

Apr.   9.8 

45.62  +.99 

52.8  +0.6 

56.57  +.30 

12.1  +0.9 

33.86  +.98 

26.1  -0.5 

56  16  +.50 

62.2  +1.3 

19.8 

45.91     .30 

53.6     1.0 

56.88    .31 

11. 1     1.1 

34.86  1.00 

25.9  +0.2 

56.68     .59 

61.0     1.0 

29.7 

46.21     .30 

54.8     1.3 

57.19     .31 

9.9     1.9 

35.86     .98 

26.4    0.8 

57.20     .53 

60.2    0.7 

May  9.7 

46.51     .99 

56.2     1.5 

57.50     .31 

8.7     1.9 

36.82     .93 

27.5    1.4 

57.73     .59 

59.7  +0.4 

19.7 

46.80     .98 

57.8     1.7 

57.81     .30 

7.5     1.9 

37.71     .85 

29.2    1.9 

58.24     .51 

59.5    0.0 

29.7 

47.07  +.97 

59.6  +1.8 

58.11  +.99 

6.3  +1.9 

38.51  +.74 

31.4  +9.4 

58.74  +.48 

59.7  -0.4 

June  8.6 

47.33     .94 

61.5     1.9 

58.39     .97 

5.0     1.9 

39.19     .61 

34.0    9.8 

59.21     .45 

60.2    0.7 

18.6 

47.56     .91 

63.4     1.9 

58.65     .94 

3.9     1.1 

39.73     .47 

37.0    3.1 

59.63     .40 

61.1     1.0 

28.6 

47.76     .18 

65.4     1.9 

58.87     .91 

2.9    0.9 

40.12     .31 

40.2    3.3 

60.01     .34 

62.2     1.3 

July  8.5 

47.92     .14 

67.2     1.8 

59.06     .17 

2.0    0.8 

40.35  +.15 

43.6     3.4 

60.32    .98 

63.7     1.6 

18.5 

48.04  +.io 

69.0  +1.7 

59.21  +.13 

1.3  +0.6 

40.42  -.09 

47.1  +3.5 

60.56  +.91 

65.4  -1.8 

28.5 

48.11     .05 

70.6     1.5 

59.31     .08 

0.7     0.5 

40.31     .19 

50.6     3.5 

60.73     .13 

67.3    9.0 

Aug.  7.5 

48.15  +.01 

72.0     1.4 

59.37  +.04 

0.4     0.3 

40.04     .35 

54.0     3.4 

60.82  +.05 

69.4     9.1 

17.4 

48.13  -.03 

73.4     l.a 

59.38  -.01 

0.2  +0.1 

39.61     .50 

57.3     3.9 

60.83  -.03 

71.4     9.1 

27.4 

48.08     .07 

74.4     0.9 

59.35     .05 

0.1     0.0 

39.03     .65 

60.4     9.9 

60.77     .10 

73.5    3.0 

Sept  6.4 

47.99  -.10 

75.2  +0.7 

59.28  -.09 

0.2  -0.1 

38.32  -.77 

63.2  +9.6 

60.63  -.17 

75.5  -1.9 

16.4 

47.87     .13 

75.8    0.5 

59.18     .13 

0.3    0.9 

37.48    .88 

65.6     9.3 

60.43     .93 

77.2     1.7 

26.3 

47.73     .15 

76.2  +0.9 

59.04     .14 

0.6    0.3 

36.55    .97 

67.7     1.8 

60.18    .97 

78.8     1.4 

Oct.    6.3 

47.57     .16 

76.3    0.0 

58.89     .15 

0.9     0.4 

35.55  1.03 

69.3     1.3 

59.89     .30 

80.0     1.0 

16.3 

47.40     .16 

76.2  -0.9 

58.73     .16 

1.3    0.4 

34.49  1.07 

70.4     0.8 

59.58     .31 

80.8    0.6 

26.2 

47,24  -.16 

75.8  -0.5 

58.58  -.15 

1 .7  -0.4 

33.40-1.08 

71.0  +0.3 

59.27  -.31 

81.2-0.9 

Nov.  5.2 

47.08     .14 

75.3     0.7 

58.43     .14 

2.2    0.4 

32.32  1.07 

71.0  -0.3 

58.96     .99 

81.2  +0.9 

15.2 

46.95     .19 

74.5     0  9 

58.30     .19 

2.6    0.5 

31.26  1.03 

70.4     0.8 

58.69     .95 

80.8    0.6 

25.2 

46.84     .09 

73.5     1  1 

58.19     .09 

3. 1      0.5 

30.27     .95 

69.3     1.4 

58.46     .91 

80.0     i.o  | 

Doc.  5.1 

46.77     .06 

72.3     1.3 

58.12     .06 

3.6    0.5 

29.36     .85 

67.6     1.9 

58.28     .15 

78.7     1.4  | 

! 

15.1 

46.73  -.09 

71.0-1.4 

58.08  -.09 

4.0  -0.4 

28.57  -.73 

65.4  -9.4 

58.16  -.09 

1 

77.2  +1.7  | 

25.1 

46.72  +.01 

69.5     1.5 

58.08  +.09 

4.4     0.4 

27.91     .58 

62.8    3.8 

58.11  -.09 

75.3    9.0 

35.1 

46.76  +.05 

68.0  -1.6 

58.12 +.05 

4.9  -0.4 

27.41  -.41 

59.8  -3.9 

58.12 +.09 

73.2  +9.9 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Cygni. 

TrCapr 

icorni. 

e  Delphini. 

Groombridge324l. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

I 

1 

Declination 
North.      { 

h 

20 

m 

18 

+39°  53 

h      m 

20  20 

o         / 

-18  34 

h      m 

20  27 

+  10°  55 

20  30 

+72°    9 

i 

Jan.   0.1 

s 
14.64 

-.05 

78.4  -9.8 

8 

59.06  +.03 

26.1  -o.l 

8 

55.31     .00 

44.4  -1.7 

8 

24.92 

-.35 

37.6  -3jo' 

10.0 

14.62 

.00 

75.6    9.9 

59.11     .07 

26.1    o.o 

55.34  +.04 

42.8    1.7 

24.63 

.33 

34.5    3.8 

20.0 

14.65  +.05 

72.6     3.0 

59.20    .10 

26.1  +o.i 

55.39     .07 

41.1      1.7 

24.47 

-.10 

31.2     3.4 

30.0 

14.72 

.10 

69.6     3.0 

59.32     .14 

26.0    0.9 

55.48     .11 

39.4     1.6 

24.43  +.03 

27.7     3L4 

Feb.  9.0 

14.85 

.14 

66.8    9.7 

59.47     .17 

25.8    0.3 

55.60     .14 

37.9     1.4 

24.53 

,6 

24.3     33 

18.9 

15.01 

+.19 

64.2  -9.4 

59.65  +.90 

25.5  +0.4 

55.76  +.17 

36.6  -1.9 

24.76  +.99 

21.0  -3.1 

28.9 

15.22 

.S3 

61.9    9.0 

59.87     .99 

25.0    0.5 

55.94     .90 

35.5    0.9 

25.11 

.41 

18.0     9.8 

Mar.  10.9 

15.46 

.96 

60.1     1.6 

60.10     .95 

24.4     0.7 

56.15     .39 

34.8    0.6 

25.57 

.51 

15.4     2.4 

80.9 

15.74 

.SO 

58.7     l.i 

60.36     .97 

23.7     0.8 

56.39     .95 

34.4  -0.9 

26.13 

.60 

13.3    1.8 

30.8 

16.05 

.39 

57.9  -0.5 

60.64     .99 

22.8    0.9 

56.64     .97 

34.4  +0.9 

26.77 

.66 

11.8    1.9; 

1 

Apr.   9.8 

16.38  +.33 

57.7     0.0 

60.94  +.30 

21.8  +1.0 

56.92  +.88 

34.7  +0.6 

27.46 

+.71 

10.8  -«.§ 

19.8 

16.72 

.34 

58.0  +0.6 

61.25     .31 

20.7     1.1 

57.21     .39 

35.5    0.9 

28.19 

.73 

10.5    0.0 

29.7 

17.07 

.35 

58.9     1.9 

61.57     .39 

19.5     1.9 

57.51     .30 

36.6     1.3 

28.92 

.73 

10.9  +0.7 

May  9.7 

17.41 

.34 

60.3     1.7 

61.89     .39 

18.4     1.9 

57.81     .30 

38.0     1.6 

29.65 

.71 

11.9    1.3 

19.7 

17.75 

.33 

62.2    9.1 

62.21     .39 

17.2     l.l 

58.11     .99 

39.7     1.8 

30.33 

.66 

13.4    1.S 

29.7 

18.07  +.30 

64.5  +9.5 

62.53  +.30 

16.1  +1.1 

58.40  +.96 

41.6  +9.0 

30.97  +.59 

15.5  +9.3 

June  8.6 

18.36 

.97 

67.1     9.8 

62.82     .98 

15.0     1.0 

58.67     .96 

43.6    9.1 

31.52 

.51 

18.0    9.7 

18.6 

18.61 

.83 

70.0     3.0 

63.09     .95 

14.1     0.8 

58.92     .93 

45.7     8.1 

31.99 

.41 

20.9    30 

28.6 

18.83 

.19 

73.1     3.1 

63.33     .99 

13.3    0.7 

59.14     .90 

47.9    9.1 

32.35 

.31 

24.1    3.3 

July  8.6 

19.00 

.14 

76.2    3.1 

63.53     .18 

12.7    0.5 

59.32     .16 

50.0    9.1 

32.60 

.19 

27.5    «i 

18.5 

19.11 

+.09 

79.4  +3.1 

63.70  +.M 

12.3  +0.3 

59.47  +.19 

52.1  +9.0 

32.74 

+.07 

31.1  +36 

28.5 

19.18 +.04 

82.4     3.0 

63.81     .09 

12.1  +0.9 

59.57     .08 

54.0     1.8 

32.75 

-.05 

34.6    3  5 

Aug.  7.5 

19.19 

-.09 

85.4     9.9 

63.89  +.05 

12.0     0.0 

59.63  +.03 

55.8     1.7 

32.64 

.17 

38.2    3.5 

17.4 

19.15 

.07 

88.2     9.6 

63.91     .00 

12.1  -0.9 

59.64  -.01 

57.3     1.5 

32.42 

.98 

41.6     3.3 

27.4 

19.06 

.11 

90.7    9.3 

63.89  -.04 

12.3     0  3 

59.61     .05 

58.7     1.9 

32.08 

.39 

44.8    3.1 

Sept.  6.4 

18.92 

-.16 

92.9  +9.0 

63.82  -.08 

12.7  -0.4 

59.53  -.09 

59.7  +1.0 

31.64 

-.48 

47.9+9.8 

16.4 

18.74 

.19 

94.7     1.7 

63.72     .19 

13.1      0.5 

59.43     .19 

60.6    0.7 

31.11 

.57 

50.4    14i 

26.3 

18.54 

.99 

96.2     1.3 

63.59     .14 

13.6     0  5 

59.30     .14 

61.2    0.5 

30.50 

.64 

52.6    10 

Oct.    6.3 

18.31 

.94 

97.2     0.8 

63.44     .15 

14.1     0.5 

59.15     .16 

61.5  +0.9 

29.83 

.67 

54.4    1.6 ' 

16.3 

18.06 

.94 

97.8  +0.4 

63.28     .16 

14.6    0.5 

58.99     .16 

61.6-0.1 

29.12 

.79 

55.7    1.1 

26.2 

17.82 

-.94 

98.0  -o.l 

63.12 -.16 

15.1  -0.5 

58.82  -.16 

61.4  -0.3 

28.38- 

-.74 

1 
56.5  +9.5 

Nov.  5.2 

17.58 

.93 

97.6    06 

62.96     .14 

15.5    0.4 

58.66     .15 

60.9    0.6 

27.64 

.73 

56.7  -W 

15.2 

17.35 

.91 

96.7     1.0 

62.83     .19 

15.9    0.3 

58.52     .13 

60.3     0.8 

26.91 

.71 

56.4    M 

25.2 

17.16 

.18 

95.5     1.5 

62.72     .10 

16.2    0.3 

58.40     .11 

59.3     1.1 

26.22 

.66 

55.5    W 

Dee.  5.1 

16.99 

.15 

93.8     1.9 

62.64     .07 

16.4     0.9 

58.30     .06 

58.1      1.3 

25.58 

.60 

54.0    1.8 1 

15.1 

16.86 

-.11 

91.6  -9.3 

62.59  -.03 

16.6  -0.9 

58.24  -.05 

56.8  -1.4 

25.02 

-.53 

51.9-13 

25.1 

16.77 

.07 

89.2    9.6 

62.59  +.01 

16.8  -0.1 

58.21  -.01 

55.2     1.6 

24.55 

.49 

49.4    17 

35.1 

16^2 

-.09 

86.4  -9.9 

62.62  +.05 

16.9    0.0 

58.21  +.09 

53.6  -1.7 

24.19 

-.30 

46.5  -3.1 ; 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Cygni. 

H  Aq 

uarii. 

12  Year  Cat.  1879. 

v  Cygni. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Deelination 
South. 

Declination 
North. 

1 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

li      m 

20  37 

+44°  52 

h     m 

20  46 

O           / 

-  9  23 

h      m 

20  52 

+80°    8 

h      m 

20  53 

o        J 

+40  44  , 

Jau.    0.1 

8 

38.63  -.08 

77.1  -9.7 

s 
41.00     .00 

51.7  -0.6 

s 
28.10  -.83 

28.8  -3.6 

s 
2.13  -.08 

1 

40.1  -2.5 

10.1 

38.57  -.03 

74.3    9.9 

41.02 +.04 

52.2     0.5 

27.38     .61 

25.9     3.0 

2.07  -.04 

37.5     2.7 

20.0 

38.57  +.03 

71.3    3.0 

41.08     .07 

52.7     0.4 

26.89     .38 

22.8     3.2 

2.05  +.01 

34.7     2.8 

30.0 

38.61     .07 

68.2    3.0 

41.16     .10 

53.1     0.3 

26.62  -.14 

19.4     3.4 

2.09     .05 

31.8    2.9 

Feb.   9.0 

38.70     .12 

65.2    9.9 

41.28     .13 

53.3  -0.9 

26.60  +.10 

16.0     3  4 

2.16     .10 

29.0    9.7 

i 

19.0 

38.85  +.17 

62.4  -9.6 

41.43  +.16 

63.5     0.0 

26.82  +.34 

12.7  -3.2 

2.29  +.15 

26.3  -2.5 

28.9 

39.04     .91 

59.9     9.3 

41.61     .19 

53.4  +0.2 

27.28     .56 

9.6    3  0 

2.45     .19 

23.9     2.2 

Mar.  10.9 

39.28     .96 

57.8     1.9 

41.81      .93 

53.1     0.4 

27.95     .77 

6.8     2.6 

2.67     .93 

21.9     1.8, 

20.9 

39.55     .99 

56.2     1.4 

42.04     .94 

52.6     0.6 

28.82     .94 

4.4     2.1 

2.92     .97 

20.3     1.3 

36.8 

39.86     .33 

55.1     0.8 

42.29     .96 

51.9     0.8 

29.84   1.08 

2.6     1.6 

3.20     .30 

19.2    0.8 

Apr.   9.8 

40.20  +.35 

54.6  -0.9 

42.57  +.98 

51.0+1.0 

30.97+1.18 

1.3  -1.0 

3.51  +.39 

18.7  -0.2 

19.8 

40.56     .36 

54.7  +0.4 

42.86     .30 

49  9     1.9 

32.19   1.93 

0.6  -0.4 

3.85     .34 

18.7  +0.3  ' 

29.8 

40.93     .37 

55.4     1.0 

4  5. 16     .31 

48.7     1.3 

33.44  1.95 

0.5  +0.3 

4.20     .35 

19.3     0.9 

May  9.7 

41.30     .37 

56.6     1.5 

43.47     .31 

47.3     1.4 

34.68  1.93 

l.l     0.9 

4.55     .35 

20.5     1.4 

19.7 

41.66     .35 

58.4     9.0 

43.79     .31 

45.8     1.5 

35.87   1.15 

2.3     1.5 

4.90     .35 

22.1     1.9 

i 

29.7 

42.01  +.33 

60.6  +9.4 

44.09  +.30 

44.3  +1.5 

36.98+1.05 

4.0  +2.0 

5.24  +.33 

24.2  +2.3 

June  8.6 

42.33     .30 

63.1     9.7 

44.39     .98 

42.9     1.5 

37.97     .91 

6.2     2.4 

5.56     .30 

26.7     S.61 

18.6 

42.61     .26 

66.0     3.0 

44.66     .26 

41.4     1.4 

38.80     .75 

8.8    9.8 

5.85     .97 

29.4     2.9 ' 

28.6 

42.85     .93 

69.1     3.9 

44.91     .93 

40.1     1.3 

39.47     .57 

11.8     3.1 

6.11     .23 

32.4     3.1 

July  8.6 

43.04     .17 

72.3     3.3 

45.12     .90 

38.9     l.l 

39.94     .37 

15.1     3.3 

6.32     .18 

35.5     3.2, 

18.5 

43.19 +.11 

75.6  +3.3 

45.30  +.15 

37.9  +0.9 

40.21  +.17 

18.5+3.5 

6.48  +.13 

38.7  +3.9 

28.5 

43.27  +.06 

78.9     3.9 

45.43     .11 

37.0     0.8 

40.28  -.04 

22.0    3.6 

6.58     .08 

41.9     3.1 

Aug.  7.5 

43.30     .00 

82.0     3.1 

45.52     .07 

36.3     0.7 

40.13     .25 

25.6    3.5 

6.64  +.03 

45.0     3.0 

17.5 

43.27  -.06 

85.1     9.9 

45.56  +.02 

35.9     0.4 

39.79     .45 

29.1     3.5 

6.64  -.03 

48.0    9.8 1 

27.4 

43.19    .11 

87.9     9.6 

45.56  -.09 

35.6  +0.9 

39.24     .64 

32.5    3.3 

6.59     .06 

50.7     9.6! 

Sept  6.4 

43.05  -.16 

90.3  +9.3 

45.52  -.06 

35.4     0.0 

38.50  -.89 

.  35.7  +3.1 

6.48  -.12 

53.2  +9.3  1 

16.4 

42.88     .90 

92.5     9.0 

45.44     .00 

35.5  -0.1 

37.61     .97 

38.6    9.8 

6.34     .16 

55.3    2.0 1 

26.3 

42.66     .93 

94.3     1.6 

45.33     .12 

35.7     0.9 

36.56  1.11 

41.2    9.4 

6.16     .19 

57.1     1.6  j 

Oct.    6.3 

42.42    .95 

95.7     l.l 

45.20     .14 

35.9     0.3 

35.39  1.22 

43.4     9.0 

5.96     .23 

58.5     1.2 

16.3 

42.16     .96 

96.6     0.7 

45.05     .15 

36.3     0.4 

34.12  1.30 

45.2     1.5 

5.73     .23 

59.5     0.8  \ 

26.3 

41.89  -.27 

97.0  +0.9 

44.90  -.15 

36.7  -0.5 

32.79-1.35 

46.4  +1.0 

5.49  -.24 

1 
60.0  +0.3 , 

Nov.  5.2 

41.63     .96 

96.9  -0.3 

44.75     .14 

37.2     0.6 

31.41    1.37 

47.1  +0.4 

5.25     .23 

60.1  -0.2  j 

15.2 

41.37     .94 

96.4     0.8 

44.62     .12 

37.8     0.6 

30.04   1.36 

47.2  -0.9 

5.02     .23 

59.7     0.7  1 

25.2 

41.14     .99 

95.3     1.3 

44.50     .10 

3S.4     0.6 

28.70  130 

46.8    0.7 

4.81     .20 

58.7     l.l  | 

Dec.   5.2 

40.93     .19 

93.7     1.8 

44.41     .08 

38.9     0.6 

27.43  1.21 

45.7     1.3 

4.62     .17 

57.4     1.6  j 

15.1 

40.76  -.15 

91.7  -9.9 

44.35  -.05 

39.5  -0.6 

26.27-1.09 

44.1  -1.9 

4.46  -.14 

55.6  -3.0  1 

25.1 

40.64     .11 

89.4     9.5 

44.32  -.01 

40.1     0.6 

25.25     .93 

42.0     9.3 

4.34     .10 

53.4     2.3 1 

35.1 

40.55  -.06 

86.7  -9.8 

44.33  +.02 

40.6  -0.6 

24.41  -.74 

39.4  -9.7 

4.25  -.06 

50.9  -2.6 1 
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i 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

61l  Cygni. 

?  Cygni. 

a  Cephei. 

i 
1  Pegmai.           j 

Mean 
Solar 
Date. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Bight 
Aaoension. 

Declination 
North. 

Bight 
Aaoension. 

Declination 
North. 

Right 

h     m 

21     1 

+38°  12 

h     m 

21     8 

+29°  46 

h     m 

21   15 

+62°    6 

h      m 

21  16 

+  19   19 

Jan.   0.1 

8 

55.82  -.07 

33.2  -9.3 

8 

13.18  -.06 

33.7  -9.9 

a 
54.62  -.96 

76.7  -9.5 

a 
57.92  -.05 

61.1  -1.8 

10.1 

55.76  -.03 

30.8    9.5 

13.13 -.03 

31.5     9.3 

54.40     .19 

74.0    9.9 

57.88  -.09 

59.3    1.9  j 

20.0 

55.76  +.01 

28.2    9.6 

13.12 +.01 

29.1     9.4 

54.25     .11 

71.0    3.1 

57.88  +.09 

57.4     ij! 

30.0 

55.79     .06 

25.5    9.7 

13.15     .05 

26.7     9.4 

54.17  -.03 

*   67.7    3.3 

57.92     .05 

55.5    1.9 

Feb.  9.0 

55.87     .10 

22.9    9.6 

13.22    .09 

24.3     9.3 

54.18 +.05 

64.4     3.3 

57.98     .06 

53.6    1.8 

19.0 

55.99  +.14 

20.4  -9.4 

13.33  +.13 

22.1  -4.1 

54.27  +.13 

61.2-3.1 

58.09  +.19 

51.9  -1.6 

28.9 

56.16     .19 

18.1     9.1 

13.47     .16 

20.1      1.8 

54.44     .91 

58.2    9.9 

58.22     .15 

50.4    1.3 

Mar.  10.9 

56.36     .93 

16.3    1.7 

13.66     .90 

18.5     1.4 

54.69     .99 

55.4     9.5 

58.39     .18 

49.3    1.0 

20.9 

56.61     .98 

14.8     1.9 

13.87     .93 

17.2     1.0 

55.02      35 

53.1     9.1 

58.59     .91 

48.5    0.6 

30.9 

56.89     .99 

13.8    0.7 

14.12     .96 

16.4  -0.5 

55.40     .41 

51.3     1.5 

58.82     .94 

4&I  -0.9 

*pr.   9.8 

57.20  +.39 

13.4  -0.9 

14.40  +.99 

16.1     0.0 

55.84  +.46 

50.1  -0.9 

59.08  +.97 

48.1  -M.9 

19.8 

57.53     .34 

13.5  40.4 

14.70     .31 

16.3  +0.5 

56.32     .49 

49.4  -0.3 

59.36     .99 

48.5    0.7 

29.8 

57.88     .35 

14.2     0.9 

15.01      .39 

17.0     1.0 

56.82    .51 

49.4  +0.3 

59.66     .30 

49.4    1.1 

May  9.7 

58.23     .36 

15.4     1.4 

15.34     .33 

18.2    1.4 

57.34     .51 

50.0     0.9 

59.97     .31 

50.7    1.4 

19.7 

58.59     35 

17.1     1.9 

15.66     .39 

19.8     1.8 

57.85     .50 

51.2     1.5 

60.28     .31 

52.3    1.8 

29.7 

58.94  +.34 

19.2  +9.3 

15.98  +.31 

21.8  +9.9 

58.34  +.48 

52.9  +9.0 

60.59  +.30 

54.2  +9.1 

June  8.7 

59.26     .39 

21.7     9.6 

16.29    .30 

24.1     9.5 

58.81     .44 

55.2    9.4 

60.89     .99 

56.3    9.3 ; 

18.6 

59.57     .98 

24.5     9.9 

16.57     .97 

26.6     9.7 

59/22    .39 

57.8    9.8 

61.17     .97 

58.7    9.4 ' 

28.6 

59.83     .94 

27.5    3.1 

16.83     .94 

29.4     9.8 

59.58     .33 

60.8     3.1 

61.43     .94 

61.2    9.5. 

July  8.6 

60.06     .90 

30.6     3.9 

17.04     .90 

32.2     9.9 

59.88     .96 

64.1     3.4 

61.65     .90 

63.7    9.5 

18.6 

60.24  +.15 

33.8  +3.9 

17.22  +.15 

35.1  +9.9 

60.10  +.18 

67.6  +3.5 

61.84  +.16 

66.2  +85  j 

28.5 

60.37    .10 

370    3.9 

17.35     .11 

37.9     9.8 

60.24     .10 

71.2     3.6 

61.98     .19 

68.6    2.4 

Aug.  7.5 

60.45  +.05 

40.2    3.1 

17.43    .06 

40.7     9.7 

60.31  +.09 

?4.8     3.6 

62.08    .08 

70.9    8-3 

17.5 

60.47     .00 

43.1     9.9 

17.47 +.01 

43.2    9.5 

60.2;)  -.06 

78.3     3.5 

62.13  +.03 

73.0    9.0' 

'27.4 

60.44  -.05 

45.9    9.7 

17.45  -.04 

45.6     9.3 

60.19     .13 

81.7     3.3 

62.14  -.01 

75.0    1.8 

i 

Sept  6.4 

60.37  -.09 

48.5  +9.4 

17.40  -.08 

47.7  +9.0 

60.02  -.91 

84.9  +3.1 

62.10  -.05 

1 
76.6+1.5, 

16.4 

60.25    .13 

50.7    9.0 

17.30     .11 

49.6     1.7 

59.78     .97 

87.8     9.8 

62.03     .09 

78.1     U! 

26.4 

60.10     .17 

52.6     1.7 

17.17     .15 

51.1      1.4 

59.48     .33 

90.4     9.4 

61.93     .19 

79.2    1.0 

Oct.    6.3 

59.92    .19 

54.1     1.3 

17.01     .17 

52.3     1.0 

59.13     .37 

92.7    9.0 

61.80     .14 

80.1    0.7 1 

16.3 

59.72     .21 

55.1     0.9 

16.83     .18 

53.1     0.6 

58.74     .40 

94.4     1.5 

61.65     .15 

80.6    0.4, 

26.3 

59.51  -.91 

55.8  +0.4 

16.64  -.19 

53.5  +0.9 

58.32  -.49 

95.7  +1.0 

61.49  -.16 

80.8  -HJ.I , 

Nov.  5.3 

59.30     .91 

56.0    0.0 

16.45     .19 

53.5  -0.1 

57.89     .43 

96.4  +0.5 

61.32     .16 

80.7  -0.3 1 

15.2 

59.09     .90 

55.7  -0.5 

16.27     .18 

53.1     0.5 

57.46     .43 

96.6  -0.1 

61.17     .15 

80.3    0.6 ' 

25.2 

58.90     .18 

55.0     1.0 

16.10     .16 

52.4     0.9 

57.03     .41 

96.2    0.7 

61.02     .14 

79.6    0.9, 

Dec.  5.2 

58.73     .16 

53.8     1.4 

15.95     .14 

51.2     1.3 

56.64     .38 

95.2     1.9 

60.90     .19 

7&5    i* [ 

15.1 

58.58  -.13 

52  2  -1.8 

15.82 -.11 

49.7-1.6 

56.27  -.34 

93.7  -1.8 

60.79  -.09 

77.2-l.4l 

25.1 

58.47     .09 

50.2    9.1 

15.73     .08 

47.8     1.9 

55.96     .99 

91.7     9.3 

60.71     .06 1 

75.7    1.6 

35.1 

58.40  -.05 

48.0  -9.4 

15.66  -.04 

45.7  -9.9 

55.70  -.99 

89.2  -9.7 

60.67  -.03 

74.0 -1.8, j 

FIXED   STARS,    1890. 


359 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

p  Aquarii. 

0  Cephei. 

£  Aquarii. 

e  Pegasi. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South. 

Right 
Aaoenaion. 

Declination 
North. 

Right 
Aacerision. 

Declination 
South. 

Right 
Aaoenaion. 

Declination 
North. 

h      m 

21  25 

O            1 

-63 

h      m 

21  27 

+70°    4 

h      m 

21  31 

-  8°  20 

h      m 

21  38 

+    9   22 

Jan.   0.1 

8 

44.02  -.03 

25.0  -0.7 

8 

11.21  -.49 

AIM  -9.4 

a 
51.72  -.03 

58.4  -0.5 

a 
45.08  -.05 

11.2-1.3 

10.1 

44.01     .00 

25.7    0.6 

10.83     .33 

45.1      9.8 

51.71     .00 

58.9    0.5 

45.04  -.09 

9.9     1.3, 

20.1 

44.03  +.03 

26.3    0.5 

10.55     .33 

42.2    3.1 

51.72  +.03 

59.3    0.4 

45.04  +.01 

8.5     1.4 

30.0 

44.07     .06 

26.7    0.4 

10.38  -.13 

39.0    3.3 

51.76     .06 

59.7     0.3 

45.06     .04 

7.2     1.3 

Feb.   9.0 

44.15     .00 

27.1     0.3 

10.32     .00 

35.6     3.3 

51.83     .09 

59  9  -0.1 

45.11     .07 

5.9     1.3 

| 

19.0 

44.25  +.13 

27.3  -0.1 

10.38  +.13 

32.3  -3.9 

51.93  +.19 

60.0    0.0 

45.20  +.10 

4.8  -1.0 ' 

28.9 

44.39     .15 

27.3  +0.1 

10.56     .93 

292    3.0 

52.06     .15 

59.8  +0.3 

45.31      .13 

3.9     0.8 

Mar.  10.9 

44.56     .18 

27.1     0.3 

10.84     .34 

26.2    9.7 

52.23     .18 

59.5    0.4 

45.46     .16 

3.3     0.5  ] 

20.9 

44.75     .31 

26.7     0.6 

11.23      .44 

23.7     9.3 

52.42     .91 

58.9    0.7 

45.64     .19 

2.9  -0.3 ; 

30.9 

44.98     .34 

26.0     0.8 

11.71      .59 

21.6     1.8 

52.64     .93 

58. 1     0.9 

45.85     .93 

2.9  +0.2  ' 

1 

Apr.   9.8 

45.23  +.36 

25.1  +1.0 

12.27  -1.59 

20.1  -1.9 

52.89  +.96 

57.1  +1.1 

46.09  +.35 

3.3  +0.5  J 

19.8 

45.50     .38 

24.0     1.3 

12.89     .64 

19.2  -0.6 

53.16     .96 

55.9     1.3 

46.35     .37 

4.0    0.9  | 

29.8 

45.79     .30 

22.6     1.4 

13.54     .66 

18.8     0.0 

53.45     .30 

54.5     1.5 

46.64     .39 

5.0     1.3 

May   9.8 

46.09     .31 

21.1     1.6 

14.22     .67 

19.2  +0.6 

53.75     .31 

53.0     1.6 

46.94     .30 

6.3     1.5  ! 

19.7 

46.40     .31 

19.5     1.7 

14.89     .66 

20.1     1.9 

54.07     .31 

51.3     1.7 

47.24     .31 

7.9     1.7  1 

29.7 

46.72  +.31 

17.8  +1.7 

15.54  +.63 

21.6  +1.8 

54.38  +.31 

49.7  +1.7 

47.55  +.31 

9.8  +1.9  ' 

June  8.7 

47.02     .30 

16.1      1.7 

16.14     .57 

23.6     9.3 

54.69     .30 

48.0     1.7 

47  86     .30 

11.8    3.1  | 

18.6 

47.31      .38 

14.4     1.7 

16.69     .50 

26.1     9.7 

54.90     .98 

46.3     1.6 

48.14     .98 

13.9    s.l 

28.6 

47.58     .95 

12.8     1.6 

17.16     .43 

29.0     3.0 

55.26     .96 

44.8     1.5 

48.41      .36 

16.1     3.3 : 

July  8.6 

47.82     .93 

11.3     1.4 

17.54     .34 

32.2     3.3 

55.51      .93 

43.3     1.3 

48.66     .33 

18.2    3.1  > 

18.6 

48.03  +.19 

9.9  +1.3 

17.84  +.94 

35.6  +3.5 

55.72  +.19 

42.1  +1.2 

48.86  +.19 

20.4  +3.0 

28.5 

48.19     .15 

8.8     l.l 

18.02     .13 

39.2     3.6 

55.90     .15 

41.0     1.0 

49.03     .15 

22.3     1.9 

Aug.  7.5 

48.32     .10 

7.8     0.9 

18.10  +.03 

42.9     3.7 

56.03     .11 

40.2     0.7 

49.15     .10 

24.2     1.8 

17.5 

48.39     .06 

7.1     0.6 

18.07  -.03 

46.5     3.6 

56.11     .06 

39.5     0  5 

49.24     .06 

25.9     1.6 

27.5 

48.43  +.01 

6.5     0.4 

17.94     .18 

50. 1      3.5 

56.15  +.02 

39. 1     0.3 

49.27  +.03 

27.3     1.3 

Sept.  6.4 

48.42  -.03 

6.2  +0.3 

17.70  -.98 

53.5  +3.3 

56.15 -.09 

38.9  +0.1 

49.27  -.03 

28.5  +1.1 

16.4 

48.37     .06 

6.0  +0.1 

17.38     .37 

56.6     3.0 

56.11     .06 

38.8    0.0 

49.23     .06 

29.5    0.9 

26.4 

48.29     .00 

6.0  -0.1 

16.97     .45 

59.5     3.7 

56.03     .09 

39.0  -0.9 

49.15     .09 

3Q.3     0.6 

Oct.    6.3 

48.18     .19 

6.2     0.9 

16.48     .51 

62.0    9.3 

55.93     .11 

39.2    0.3 

49.05     .11 

30.8    0.4  ; 

16.3 

48.00     .13 

6.5    0.3 

15.94     .56 

G4.0     1.8 

55.81     .13 

39.6    0.4 

48.92     .13 

31.1  +0.1 

1 

26.3 

47.92  -.14 

6.9  -0.4 

15.36  -.60 

65.6  +1.3 

55.67  -.14 

40.1  -0.5 

48.79  -.14 

31.1  -0.1  | 

Nov.  5.3 

47.78     .14 

7.4     0.5 

14.74     .69 

66.7     0.8 

55.53     .14 

40.6     0.6 

48.64     .14 

30.9    0.3  , 

15.2 

47.65    .13 

8.0    0.6 

14.12     .69 

67.2  +0.9 

55.40     .13 

41.2     0.6 

48.50     .13 

30.5     0.5 

25.2 

47.52     .11 

8  6     0.6 

13.50     .61 

67.1  -0.4 

5f;.27     .13 

41.8     0.6 

48.37     .13 

29.9     0.7 

Dec.   5.2 

47.42    .09 

9.2    0.7 

12.90     .58 

60.4     1.0 

55.17     .10 

42.4     0.6 

48.26     .11 

29.0     0.9 

15.2 

47.34  -.07 

9.9  -0.7 

12.35  -.53 

65.1  -1.5 

55.08  -.07 

43.0  -0.6 

48.16  -.09 

28.0  -l.l  | 

25.1 

47.28     .04 

10.6     0.7 

11.85     .46 

63.3     9.1 

55.02     .05 

43.6     0.6 

48.08     .06 

26.9     1.3  , 

35.1 

47.25  -.01 

11.2  -0.6 

11.42 -.38 

61.0  -9.6 

54.99  -.09 

44.2  -0.5 

48.03  -.04 

25.6  -1.3 
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11  Cephei. 

ft  Capricorni. 

79  Draconis. 

a  Aqoarii. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Asoension. 

Declination 
South. 

Right 
Asoension. 

Declination 
North. 

Right 
Aaoenaiou. 

Declination 
South. 

h     m 

21  40 

+70°  47 

h     ni 

21  47 

O           I 

-14     3 

h     m 

21  51 

+73°  10 

h     m 

22    0 

-  0  5l' 

Jan.   0.1 

s 
15.58-45 

86.3  -9.9 

» 
15.88  -.04 

79.7  -0.3 

s 
26.42  -.56 

64.0  -*.l 

s 
6.16 -.06 

21.6  -0.9 

10.1 

15.17     .37 

83.9    9.6 

15.85  -.09 

80.0    0.9 

25.90     .46 

61.7    9.5 

6.11  -.03 

22.4     0.8 

20.1 

14.83     .98 

81.0    3.0 

15.85  +.01 

80.1  H).l 

25.49     .35 

58.9    9.9 

6.09     .00 

23.2    0.8 

i 

30.0 

14.62     .17 

77.9    3.9 

15.88     .04 

80.1  +4.1 

25.20     .93 

55.9    3.9 

6.10  +.09 

24.0    0.7  1 

Feb.  9.0 

14.52  -.04 

74.6     3.3 

15.94     .07 

79.9    0.3 

25.03  -.09 

52.6     3.3 

6.14     .05 

24.6    0  5 

19.0 

14.54  +.08 

71.3  -3.3 

16.03  +.10 

79.6  +0.4 

25.01  +.05 

49.3  -3.3 

6.21  +.08 

25.0  -0.3 

Mar.   1.0 

14.68     .90 

68.1     3.1 

16.15     .14 

79.1     0.6 

25.12     .18 

46.1     3.1 

6.31     .11 

25.2  -0.1 

10.9 

14.94     .39 

65.1     9.8 

16.30     .17 

78.3     0.8 

25.38     .39 

43.1     9.9 

6.44     .15 

25.3+6.1 

20.9 

15.31     .49 

62.5    9.4 

16.48     .90 

77.4     1.0 

25.76     .44 

40.3     9.5 

6.60     .18 

25.1    0.4 

30.9 

15.78     .51 

60.3     1.9 

16.70     .93 

76.3     1.9 

26.25     .55 

38.0    9.1 

6.80     .91 

24.6    0.6 

Apr.  9.9 

16.34  +.59 

58.6  -1.4 

16.94  +.96 

75.0  +1.4 

26.85  +.64 

36.2  -1.5 

7.02  +.94 

23.8  +0.9 

19.8 

16.96     .64 

57.5    0.8 

17.21     .96 

73.6     1.5 

27.53     .71 

34.9     1.0 

7.27     .96 

23.8    l.l 

29.8 

17.63     .68 

57.1  -0.9 

17.50     .30 

72.0     1.6 

28.27     .75 

34.3  -0.4 

7.55     .98 

21.5    1.4 

May  9.8 

18.32     .70 

57.2  +0.4 

17.81     .31 

70.4     1.7 

29.04     .78 

34.2  +0.3 

7.84     .30 

20.0    1.6 

19.7 

19.02     .69 

57.9     1.0 

18.12     .39 

68.7    1.7 

29.82     .77 

34.8    0.9 

8.15     .31 

18.3    1.7 

29.7 

19.70  +.66 

59.3  +1.6 

18.45  +.39 

67.0  +1.7 

30.59  +.75 

36.0  +1.4 

8.46  +.31 

16.5  +1.8 

Jane  8.7 

20.34     .61 

61.2    9.1 

18.77     .31 

65.4     1.6 

31.32     .70 

37.7     1.9 

8.77     .30 

14.6    1.9  ! 

18.7 

20.92     .55 

63.5    9.6 

19.08     .30 

63.8     1.5 

31.99     .63 

39.9    9.4 

9.07     .99 

12.7    1.9 

28.6 

21.44     .47 

66.3    9.9 

19.37     .98 

62.4     1.3 

32.58     .54 

42.6     9.8 

9.36     .97 

10.8    1.9 

July  8.6 

21.86     .38 

69.4     3.9 

19.63     .95 

61.2    l.l 

33.09     .45 

45.6     3.9 

9.61     .94 

9.0    1.8 

18.6 

22.19  +.98 

72.8  +3.5 

19.86  +.91 

60.2  +0.9 

33.48  +.34 

48.9  +3.4 

9.84  +.91 

7.3  +1.6 

28.6 

22.42    .17 

76.4     3.6 

20.06     .17 

59.4    0.7 

33.76     .99 

52.4     3.6 

10.03     .17 

5.8    1.4 

Aug.  7.5 

22.54  +.06 

80.0    3.7 

20.21     .13 

58.8    0.4 

33.92  +.10 

56.1     3.7 

10.19     .13 

4.4    1.9 

17.5 

22.55  -.05 

83.7    3.6 

20.31     .06 

58.5  +0.9 

33.96  -.09 

59.8     3.7 

10.29     .09 

3.3    1.0 

27.5 

22.45  .  .15 

87.3    3.5 

20.37  +.04 

58.4    0.0 

33.87     .14 

63.4     3.6 

10.36  +.04 

2.4    0.6 

Sept  6.4 

22.25  -.95 

90.8  +3.4 

20.38  -.01 

58.5  -0.9 

33.67  -.96 

67.0  +3.5 

10.38     .00 

1.7  +0.6 

16.4 

21.95    .35 

94.1     3.1 

20.36     .05 

58.7     0.3 

33.36     .37 

70  4     3.3 

10.36  -.04 

1.2     0.4 

26.4 

21.55     .43 

97.1     9.8 

20.29     .08 

59.1     0.5 

32.94     .46 

73.5     3.0 

10.31      .07 

0.9  +0.9 

Oct.    6.4 

21.08    .50 

99.8    9.5 

20.20     .10 

59.7     0.6 

32.43     .55 

76.3     9.6 

10.23     .09 

0.8    0.0 

16.3 

20.55     .56 

102.0    9.0 

20.09     .19 

60.3     0.6 

31.84     .69 

78.7     9.9 

10.12     .11 

0.9  -0.9 

26.3 

19.96  -.60 

103.8  +1.5 

19.96  -.13 

60.9  -0.6 

31.18  -.68 

80.7  +1.7 

10.00  -.19 

1.2  -0.3 

Nov.  5.3 

19.34     .63 

105.0     1.0 

19.82    .14 

61.6     0.6 

30.48     .71 

82.2     1.9 

9.87     .IS 

1.6     0.4 

15.3 

18.70     .64 

105.7  +0.4 

19.68     .13 

62.2     0.6 

29.76     .73 

83.1  +0.6 

9.74     .13 

2.1     0  5 

25.2 

18.06     .63 

105.8  -0.9 

19.56     .19 

62.8     0.6 

29.02     .73 

83.4     0.0 

9.62     .19 

2.7    0.6 

Dec.  5.2 

17.44     .61 

105.4     0.8 

19.45     .10 

63.3     0.5 

28.29     .71 

83.1  -0.6 

9.50     .11 

3.4    0.7 

15.2 

16.85  -.56 

104.3  -1.4 

19  35 -.08 

63.8  -0.4 

27.60  -.67 

82.3  -1.9 

9.41  -.09 

4.2 -0.8 1 

25.1 

16.31     .50 

102.7     1.9 

19.28     .06 

64.2    0.3 

26.96     .60 

80.8     1.7 

9.33     .07 

5.0    0.6 

35.1 

15.85  -.49 

100  5-2.4 

19.24  -03 

64.5  -0.9 

26.39  -.59 

78.8  -9.3 

9.27  -.04 

5.8-0.9  jl 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Gruis. 

6  Aquarii. 

7r  Aquarii . 

V  Aq 

iiarii. 

Mean 
Solar 
Date. 

Right 
Aaoension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

h     m 

22     1% 

-47°  29 

h     m 

22  10 

O           I 

-  8  19 

h     m 

22  19 

+   0  48 

h     m 

22  29 

O            / 

-  0  40 

Jan.   0.1 

8 

15.30  -.10 

53.7  +1.9 

a 
59.87  -.06 

60.3  -0.5 

8 

37.78  -.07 

62.9  -0.9 

s 
40.48  -.08 

7»!(0  -0.8 

10.1 

15.22     .06 

52.3     1.5 

59.82     .04 

60.8    0.4 

37.73     .05 

62.0    0.8 

40.42     .05 

7i.8  0.8 ; 

20.1 

15,18  -.09 

50.6     1.8 

59.80  -.01 

61.2    0.3 

37.69  -.09 

61.2    0.8 

40.38  -.03 

72.5    0.7! 

30.0 

16.19  +.03 

48.7    9.0 

59.80  +.09 

61.5    0.9 

37  68  +.01 

60.4     0.7 

40.36     .00 

73.2    0.6  1 

Feb.  9.0 

15.24     .07 

46.6    9.9 

59.83     .05 

61.6 -0.1 

37.70     .03 

59.7    0.6 

40.37  +.09 

73.7    0.5 

19.0 

15.34  +.19 

44.2  +9.4 

59.89  +.08 

61.6+0.1 

37.75  +.08 

59.2  -0.4 

40.41  +.05 

74.2  -0.3  ' 

Mar.  1.0 

15.48     .17 

41.8     9.5 

59.98    .11 

61.4     0.3 

37.83     .09 

58.9  -0.9 

40.48     .08 

74.4  -0.1  1 

10.9 

15.67     .99 

39.2    9.5 

60.11     .14 

61.0    0.5 

37.94     .13 

58.8    0.0 

40.58     .19 

74.4  +0.1  ! 

20.9 

15.91     .96 

36.7    9.5 

60.26     .17 

60.3    0.8 

38.08     .16 

59.0  40.3 

40.71     .15 

74.1     0.4  J 

30.9 

16.18     .99 

34.2    9.5 

60.45     .90 

59.4     1.0 

38.26    .19 

59.4     0.6 

40.88     .18 

73.6    0.6 

| 

Apr.   9.9 

16.49  +.33 

31.7  +9.4 

60.67  +.93 

58.3  +1.9 

38.47  +.99 

60.1  +0.9 

41.08 +.99 

72.8  +0.9  | 

19.8 

16.84     .37 

29.4    9.9 

60.92     .96 

57.0     1.4 

38.71     .95 

61.1     1.1 

41.32     .95 

71.8     1.9  | 

29.8 

17.22    .40 

27.3    9.0 

61.19     .98 

55.5    1.6 

38.97     .98 

62.3     1.4 

41.58     .97 

70.5     1.4; 

May   9.8 

17.63     .49 

25.4     1.8 

61.49     .30 

53.8    1.7 

39.26     .30 

63.8     1.6 

41.86     .99 

69.0     1.6 ' 

19.7 

18.06     .43 

23.7     1.5 

61.80     .31 

52.1     1.8 

39.56     .31 

65.5     J. 8 

42.16     .81 

67.2    1.8 

29.7 

18.49  +.43 

22.4  +1.9 

62.11  +.38 

50.2  +1.8 

39.87  +.31 

67.3  +1.9 

42.47  +.31 

65.4  +1.9 

Jane  8.7 

18.92    .43 

21.4     0.8 

62.43     .31 

48.4     1.8 

40.19     .31 

69.3     9.0 

42.79     .31 

63.5    9.0  | 

18.7 

19.35    .41 

20.8    0.4 

62.74     .30 

46.6     1.7 

40.49     .30 

71.3     9.0 

43.10     .30 

61.5    9.0  | 

28.6 

19.75     .38 

20.6  +0.1 

63.04     .98 

44.9     1.6 

40.79     .98 

73.2     1.9 

43.39     .99 

59.5     1.9 1 

July  8.6 

20.11     .35 

20.7  -0.3 

63.31     .96 

43.4     1.5 

41.06     .96 

75.1     J. 9 

43.67     .96 

57.7     1.8 

18.6 

20.44  +.30 

21.2  -0.7 

63.55  +.99 

42.0  +1.3 

41.30  +.33 

76.9  +1.7 

43.92  +.93 

55.9  +1.7 

28.6 

20.72    .95 

22.1     l.l 

63.75     .18 

40.8    l.l 

41.50     .19 

78.6     1.6 

44.13     .90 

54.3     1.5 ' 

Aug.  7.5 

20.93     .19 

23.4     1.4 

63.92     .14 

39.8    0.8 

41.67     .15 

80.1     1.4 

44.31     .16 

52.9     1.3 

17.5 

21.09    .13 

24.9    1.6 

64.04     .10 

39.1     0.6 

41.80     .10 

81.3     1.9 

44.45     .11 

51.7     l.l 

27.5 

21.19  +.06 

26.6     1.8 

64.12     .06 

38.6    0.4 

41.88     .06 

82.4     0.9 

44.54     .07 

50.7     0.9 

i 

Sept.  6.4 

21.22    .00 

28.5  -1.9 

64.16  +.09 

38.3  +0.9 

4 1.92 +.09 

83.2  +0.7 

44.59  +.03 

1 
49.9  +0.6 

16.4 

21.19  -.06 

30.4     19 

64.15 -.09 

38.3    0.0 

41.92 -.09 

83.8    0.5 

44.60  -.01 

49.4     0.4 

26.4 

21.10     .11 

32.4     1.9 

64.11     .06 

38.4  -0.2 

41.88     .05 

84.2    0.3 

44.58    .04 

49.1  +0.9 

Oct.    6.4 

20.97    .15 

34  2     1.8 

64.04     .09 

38.7    0.3 

41.82     .08 

64.4  +0.1 

44.52    .07 

.49.0    0.0 

16.3 

20.80    .19 

35.9     1.6 

63.94     .11 

39.1     0.5 

41.73     .10 

84.4  -0.1 

44.43     .09 

49.1  -0.9 

1 

26.3 

20.59  -.91 

37.3  -1.3 

63.83  -.19 

39.6  -0.6 

41.62  -.19 

84.2  -0.3 

44.33  -.11 

1 
49.3  -0.3 

Nov.  5.3 

20.38    .99 

38.5     1.0 

63.70     .13 

40.2    0.6 

41.49     .19 

83.8    0.4 

44.22     .19 

49.7    0.4  ' 

15.3 

20.16    .99 

39.3     0.6 

63.57     .13 

40.8    0.6 

41.37     .19 

83.4     0.5 

44.10     .19 

50.2    0  5 

25.2 

19.94     .91 

39.6  -0.3 

63.45     .19 

41.5    0.6 

41.25     .19 

82.8    0.6 

43.98     .12 

50.8    0.6 

Dec.  5.2 

19.74     .18 

39.6  +0.9 

63.34     .11 

42.1     0.6 

41.13     .11 

82.1     0.7 

43.86     .11 

51.4     0.7  1 

15.2 

19.57  -.15 

39.2  +0.6 

63.24  -.00 

42.7  -0.6 

41.03 -.09 

81.4  -0.8 

43.76  -.10 

52.2  -0.7  i 

25.1 

19.44     .19 

38.4     1.0 

63.16     .07 

43.3     0.5 

40.94     .08 

80.6    0.8 

43.67     .08 

52.9    0.8 1 

35.1 

19.33  -.09 

37.2  +1.3 

63.10 -.05 

43.8  -0.5 

40.88  -.06 

79.7  -0.9 

43.60  -.06 

53.7  -0.8 1 

_^^^_ ^^^. 

— 

—    —    — 

--    -  - 
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• 

—  — 
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226Cephei(B.) 

fPegasi. 

1  Cephei. 

X  Aquarii. 

Moan 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
Norm. 

Right 
Ascension. 

Declination 
North. 

Right 
Asoension. 

Declination 
South. 

h      in 

22  30 

4-75°  39 

h      m 

22  35 

+  10°  15 

h     m 

22  45 

+65°  36 

h      xn 

22  46 

0       i 

-  8    9 

Jan.   0.2 

s 
17.47  -.74 

44V -1.5 

s 
56.88  -.09 

22.0  -1.1 

8 

43.65  -.41 

88.4  -1.4 

s 
50.88  -.08 

63*2  -9.5 

10.1 

16.76     .65 

43.1     9.1 

56.80     .06 

20.8    1.9 

43.26     .37 

86.6    9.0 

50.81     .06 

63.7    0.4 

20.1 

16.16     .54 

40.8    9.5 

56.75     .04 

19.6     1.9 

42.92     .31 

84.4     9.4 

50.75     .04 

64.0    <U 

30.1 

15.67     .41 

38.1      9.9 

56.72  -.09 

18.4     1.9 

42.65     .94 

81.8     9.7 

50.73  -.09 

64.3-9.9 

Feb.  9.1 

15.33     .97 

35.1     3.1 

56.71  +.01 

17.3     1.1 

42.45     .16 

78.9    3.0 

50.72  +.01 

64.4    0.0 

19.0 

15.14  -.11 

31.9-3.9 

56.74  +.04 

16.3  -1.0 

42.33  -.07 

75.9  -3.1 

50.75  +.04 

64.3+0.9, 

Mar.  1.0 

15.11  +.06 

28.6    3.9 

56.80     .07 

15.4     0.8 

42.31  +.03 

72.8     3.1 

50.80     .07 

64.0    0.4  j 

11.0 

15.25     .99 

25.5    3.1 

56.89     .11 

14.7    0.5 

42.39     .19 

69.8    9.9 

50.89     .10 

63.6    0.6 

20.9 

15.55     .38 

22.5    9.8 

67.02     .14 

14.4  -0.9 

42.56     .99 

66.9    9.7 

51.01     .14 

62.8    0.8 

30.9 

16.00     .59 

19.9    9.4 

57.18     .18 

14.3  +0.1 

42.82     .31 

64.4     9.3 

51.16     .17 

61.9    l.l 

Apr.   9.9 

16.59  +.64 

17.7  -9.0 

57.38  +.91 

14.5  +0.4 

43.17  +.38 

62.3  -1.9 

51.35 +.90 

60.7  +1.3 

19.9 

17.29     .75 

15.9     1.5 

57.61     .94 

15.1     0.8 

43.60     .46 

60.7     1.4 

51.57     .94 

59.3    13, 

29.8 

18.09     .83 

14.8    0.9 

57.87     .97 

16.1     1.1 

44.09     .51 

59.6    0.8 

51.83     .27 

57.7    1.7  \ 

May  9.8 

18.94     .88 

14.2  -0.3 

58.15     .99 

17.3     1.4 

44.63     .55 

59.1  -0.9 

52.11     .99 

56.0    W1 

19.8 

19.84     .90 

14.2  +0.3 

58.45     .31 

18.8     1.6 

45.20     .58 

59.2  +0.4 

52.41     .31 

54.1     1.9 

j 

29.8 

20.74  +.89 

14.8  +0.9 

58.76  +.31 

20.6  +1.9 

45.78  +.58 

59.8  +0.9 

52.72  +.39 

52.2  +1 A  | 

June  8.7 

21.63     .86 

16.1     1.5 

59.08     .31 

22.5    9.0 

46.37     .57 

61.1     1.5 

53.04     .39 

50.3    1.9 

18.7 

22.47     .81 

17.8    9.0 

59.39     .30 

24.6    9.1 

46.93     .55 

62.8    9.0 

53.35     .31 

48.4    1.9 

28.7 

23.24     .73 

20.1     9.5 

59.68     .99 

26.8    9.9 

47.46     .50 

65.1      9.4 

53.66     .30 

46.6    1.8| 

July  8.6 

23.92     .63 

22.8    9.9 

59.96     .96 

29.0    9.9 

47.94     .45 

67.7     9.8 

53.95     .98 

44.9    1.6 ' 

18.6 

24.49  +.59 

25.8  +3.9 

60.21  +.93 

31.2  +9.1 

48.36  +.38 

70.7  +3.1 

54.21  +.95 

43.4  +1.4 1 

28.6 

24.95     .39 

29.1      3.4 

60.43     .90 

33.3    9.0 

48.71     .31 

74.0    3.4 

54.45     .91 

42.0    1.9  j 

Aug.  7.6 

25.27     .96 

32.7     3.6 

60.61     .16 

35.3    .1.9 

48.98     .93 

77.5     3.6 

54.64     .18 

41.0    0.9 

17.5 

25.46  +.19 

36.4     3.7 

60.74     .11 

37.1     1.7 

49.17     .15 

81.1     3.6 

54.80     .14 

40.2    0.7 

27.5 

25.52  -.01 

40.1      3.7 

60.84     .07 

38.7     1.5 

49.27  +.06 

84.8     3.7 

54.91     .09 

39.6    0.5 

Sept  6.5 

25.43  -.16 

43.9  +3.7 

60.89  +.03 

40.1  +1.3 

49.29  -.09 

88.4  +3.6 

54.98  +.05 

39.2  +0.9 

16.5 

25.22     .98 

47.5     3.6 

60.90  -.01 

41.3     1.0 

49.23     .10 

92.0    3.4 

55.01  +.01 

39.1    0.0 

26.4 

24.87     .40 

51.0     3.4 

60.88     .04 

42.2    0.8 

49.08     .18 

95.3    3.9 

55.00  -.03 

39.2  -0.9 

Oct.    6.4 

24.41     .51 

54.2    3.1 

60.82     .07 

42.9    0.6 

48.87     .95 

98.5    3.0 

54.96     .06 

39.5    0.4 

16.4 

23.84     .61 

57.1     9.7 

60.74     .09 

43.3    0.3 

48.59     .31 

101.3    9.6 

54.89     .08 

40.0    0.5 

26.3 

23.18  -.70 

59.6  +9.3 

60.64  -.11 

43.6  +0.1 

48.25  -.36 

103.7  +9.9 

54.80  -.10 

40.5  -0.6 

Nov.  5.3 

22.44     .77 

61.6     1.8 

60.52     .19 

43.6  -0.1 

47.87     .40 

105.7     1.7 

54.69     .11 

41.1    0.6 

15.3 

21.64     .81 

63.2     1.9 

60.40     .19 

43.3    0.3 

47.45     .43 

107.1     1.9 

54.58     .19 

41.8    0.7 

25.3 

20.81     .84 

64.1     0.7 

60.27     .19 

42.9     0.5 

47.00     .45 

108.1     0.6 

54.46     .19 

42.5    0.7 

Dec.   5.2 

19.96     .85 

64.5  +0.1 

60.15     .19 

42.3     0.7 

46.55     .46 

108  5  +0.1 

54.34  -.11 

43.2    0.: 

15.2 

19.11  -.83 

64.3  -0.5 

60.04  -.11 

41.5  -0.9 

46.09  -.45 

108.2  -0.5 

54.24  -.10 

43.8  -0.6 

25.2 

18.30     .78 

63.4     l.l 

59.94     .10 

40.6     1.0 

45.65     .43 

107.4     l.l 

54.14     .09 

44.4    0.6 1 

35.2 

17.55  -.71 

62.0  -1.7 

59.86  -.09 

39.5  -l.l 

45.23  -.39 

106.3  -1.6 

54.06  -.07 

44.9-0  A 1 
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j                         APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

n  Piscis  / 
(FonuL 

Right 
Ascension. 

Lustralis. 
lhaut.) 

aPe 

(Mar 

gasi. 
lab.) 

o  Cephei. 

Right       { Deolinatioo 
Asoension.  ;       North. 

0Pi« 

Right 
Asoension. 

b      m 

23  22 

siam. 

Declination 
North. 

Declination 
South 

Right 
Asoension. 

Declination 
North. 

h     m 

22  51 



-30  12 

h     in 

22  59 

+  14   36 

h      in 

23  14 

+67°  30 

O            / 

+  5  46 

Jan.    0.2 

• 
32.44  -.10 

34.9  +0.9 

8 

15.33  -.10 

45.5  -1.1 

8 
4.71   -.47 

45.9  -1.0 

8 

21.83  -.10 

it 
22.9  -0.9 

10.1 

32.35     .08 

34.5     0.5 

15.23     .08 

44.3     1.9 

4.25     .44 

44.5     1.6 

21.73     .09 

22.0     0.9 

20.1 

32.29     .05 

33.9     0.8 

15.16     .06 

43.1     1.3 

3.84     .38 

42.7    9.1 

21.65     .07 

21.1     09 

30.1 

32.25  -.08 

32.9     1.0 

15.11      .04 

41.8     1.3 

3.49     .31 

40.4     9  5 

21.59     .05 

20.3     0.8 

Feb.   9.1 

32.24  +.01 

31.8     1.3 

15.08  -.01 

40.5     1.3 

3.21     .93 

37.7     9.8 

21.55  -.03 

19.5     0.7 

19.0 

32.26  +.04 

30.4  +1.5 

15.08  +.09 

39.2  -1.9 

3.02  -.14 

34.8  -3.0 

21.53     .00 

18.8  -0.6 

Mar.   1.0 

32.32     .07 

28.8     1.7 

15.11      .05 

38.2    1.0 

2.92  -.04 

31.7     3.0 

21.54  +.03 

18.3     0.4 

11.0 

32.41     .11 

26.9     1.9 

15.18    .08 

37.3    0.8 

2.93  +.06 

28.7     3.0 

21.59     .06 

18.0  -0.9 

21.0 

32.55     .15 

25.0    9.0 

15.28     .19 

36  7     0.5 

3.04     .17 

25.8    9.8 

21.67     .10 

17.9  +0.1 

30.9 

32.72     .19 

22.9    9.1 

15.42     .16 

36.3  -0.9 

3.26     .97 

23.1     9.5 

21.79     .14 

18.0    0.3 

Apr.   9.9 

32.92  +.99 

20.7  +9.9 

15.60  +.90 

36.3  +0.9 

3.58  +.36 

20.8  -9.1 

21.94  +.18 

18.5  +0.6 

19.9 

33.17     .96 

18.4     9.3 

15.81     .93 

36.7    0.5 

3.98     .44 

18.9     1.7 

22.14     .91 

19.2    0.9 

29.8 

33.44     .99 

16.2     9.9 

16.06     .96 

37.4     0.9 

4.47     .59 

17.4     l.l 

22.36     .94 

20.3     1.9 

May  9.8 

33.75     .39 

14.0     9.9 

16.34     .99 

38.4     1.8 

5.01      .57 

16.6  -0.6 

22.62     .97 

21.6     1.4 

19.8 

34.08     .34 

11.8     9.1 

16.63    .31 

39:8    1.5 

5.61     .61 

16.3    0.0 

22.90     .29 

23.9     1.7 

29.8 

34.43  +.35 

9.8  +1.9 

16.95  +.39 

41.4  +1.8 

6.23  +.63 

16.6  +0.6 

23.21  +.31 

24.9  +1.9 

Jnne  6.7 

34.78    .36 

8.0     1.7 

17.26     .39 

43.3    9.0 

6.86     .63 

17.5     l.l 

23.52     .31 

26.9    9.0 

18.7 

35.14     .35 

6.5     1.4 

17.58     .31 

45.4     9.1 

7.48     .61 

18.8     1.7 

23.83     .31 

28.9    9.1 

28.7 

35.49     .34 

5.2     l.l 

17.89     .30 

47.6     9.9 

8.08     .57 

20.8    9.1 

24.15     .30 

31.0    9.1 

July  8.6 

35.82     .39 

4.3    0.8 

18.18     .98 

49.9    9.3 

8.63     .53 

23.1     9.6 

24.44     .99 

33.1     9.1 

i 

18.6 

36.12 +.99 

3.6  +0.4 

18.45  +.95 

52.2  +9.3 

9.13  +.46 

25.9  +9.9 

24.72  +.96 

35.1  +9.0 

28.6 

36.39     .95 

3.4  +0.1 

18.68     .99 

54.4     9.9 

9.56     .39 

29.0    3.9 

24.97     .93 

37.1     1.9 

Aug.  7.6 

36.62     .91 

3.5  -0.9 

18.88     .18 

56.6    9.1 

9.91     .31 

32.3    3.5 

25.18     .90 

38.9     1.7 

17.5 

36.80     .16 

3.8    0.5 

19.04     .14 

58.7    9.0 

10.18     .93 

35.9    3.6 

25.36     .16 

40.5     1.5 

27.5 

36.93     .11 

4.5    0.8 

19.15     .10 

60.5     1.8 

10.37     .14 

39.5    3.7 

25.51     .19 

41.9     1.3 

Sept  6.5 

37.02  +.06 

5.5  -l.l 

19.23  +.05 

62.2  +1.6 

10.46  +.05 

43.2  +3.7 

25.61  +.08 

43.1  +1.1 

16.5 

37.06  +.01 

6.7     1.9 

19.26  +.01 

63.7     1.3 

10.47  -.04 

46.9    3.5 

25.67     .04 

44.1     0.9 

26.4 

37.05  -.03 

8.0     1.4 

19.26  -.09 

64.9     l.l 

10.39     .19 

50.4     3.4 

25.69  +.01 

44.8    0.6  1 

Oct.    6.4 

37.00     .06 

9.4     1.4 

19.22     .05 

65.9    0.9 

10.23     .90 

53.7    3.9 

25.68  -.09 

45.3    0.4  ' 

16.4 

36.92    .10 

10.8     1.4 

19.16     .08 

66.6    0.6 

10.00     .97 

56.8    9.9 

25.64     .05 

45.6  +0.9 

26.3 

36.81  -.19 

12.2  -1.3 

19.07  -.10 

67.1  4-0.4 

9.70  -.33 

59.6  +9.5 

25.58  -.07 

45.7    0.0 

Nov.  5.3 

36.68     .13 

13.4     1.9 

18.96     .11 

67.3  +0.1 

9.33     .39 

61.9    9.1 

25.49     .09 

45.6  -0.9 

15.3 

36.54     .14 

14.5     1.0 

18.85     .19 

67.3  -0.1 

8.92     .43 

63.8     1.6 

25.39     .10 

45.3     0.3 

25.3 

36.40     .14 

15.4     0.8 

18.73     .19 

67.0    0.4 

8.47     .46 

65.2     1.1 

25.29     .11 

44.9     0.5 

Deo.  5.2 

36.25     .14 

16.1      0.5 

18.60     .19 

66.5    0.6 

7.99     .48 

66.0  +0.5 

25.18     .11 

44.4     0.6 

15.2 

36.12  -.13 

16.4  -0.9 

18.48  -.11 

65.8  -0.8 

7.50  -.49 

66.2  -0.1 

25.06  -.11 

43.7  -0.7 

25.2 

36.00     .11 

16.5    0.0 

18.37     .10 

64.9     1 0 

7.01     .48 

65.8    0.7 

24.96     .10 

43.0     0.8 

35.2 

35.90  -.09 

16.4  +0.3 

18.28  -.09 

63.9  -1.1 

6.54  -.46 

64.8  -1.3 

24.86  -.09 

42.1  -0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                        | 

i 

i  Piscium. 

y  Cephei. 

Groombridge  4163. 

o  Piscium. 

Mean 
8olar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
Nuflh. 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Decimation 
Nitk. 

h     m 

23  34 

o        / 

+  5     1 

h     m 

23  34 

o        / 

+77     0 

h     m 

23  49 

4-73°  47 

h     m 

23  53 

+  6°  15 

Jan.   0.2 

8 

16.16  -.10 

42.1  -0.8 

8 

47.73  -.89 

78.2  -0.6 

8 

27.41  -.72 

/» 

65.5  -0.4 

8 

38.49  -.11 

9.5  -0.7 

10.2 

16.07     .09 

41.3     0.8 

46.85     .85 

77.3     1.2 

26.72     .68 

64.7     1.1 

38.38     .10 

8.7    0.8 

20.2 

15.98    .08 

40.4    0.8 

46.03     .77 

75.8    1.7 

26.06     .69 

63.4     1.6 

38.29     .09 

7.9    0.8 

30.1 

15.91     .06 

39.6    0.8 

45.31     .67 

73.8    9.9 

25.47     .55 

61.5     2.1 

38.20     .07 

7.1    18  - 

Feb.  9.1 

15.86    .04 

38.9    0.7 

44.70     .53 

71.3    9.6 

24.97     .45 

59.2     9.5 

38.14     .05 

6.4    0.7  J 

19.1 

15.83  -.01 

38.3  -0.6 

44.24  -.33 

68.5  -9.9 

24.57  -.33 

56.5  -S.8 

38.09  -.03 

5.7  -0.6  ■ 

Mar.  1.1 

15.84  +.09 

37.8    0.4 

43.94     .91 

65.5    3.1 

24.30     .90 

53.5     3.0 

38.08    .00 

5.2    0.4J 

11.0 

15.87     .05 

37.5  -0.9 

43.82  -.03 

62.4     3.1 

24.17  -.07 

50.5     3.1 

38.09  +.03 

4.9  -0.2 

21.0 

15.94     .09 

37.5  +0.1 

43.88  +.15 

59.3    3.0 

24.18  +.06 

47.4     3.0 

38.14     .07 

4.8    0.0 

30.9 

16.05     .13 

37.7    0.3 

44.13     .33 

56.4     9.8 

24.35     .93 

44.5     2.8 

38.22    .11 

4.9+9J, 

1 

Apr.   9.9 

16.19  +.16 

38.2  +0.6 

44.55  +.50 

53.7  -9.5 

24.65  +.37 

41.9-9.5 

38  35  +.15 

5.3  +0.6  1 

19.9 

16.38     .90 

38.9    0.9 

45.13     .65 

51.4     9.1 

25.09     .50 

39.5    9.1 

38.52    .19 

6.1     0.8 ' 

29.9 

16.59     .93 

40.0    1.9 

45.84     .77 

49.5     1.6 

25.65     .61 

37.6     1.7 

38.72    .99 

7.0     1.1  1 

May  9.9 

16.85    .96 

41.3     1.4 

46.67     .87 

48.2     l.l 

26.31     .70 

36.2     1.9 

38.96    .95 

8.3     1.4 

19.8 

17.12     .99 

42.9     1.7 

47.59     .95 

47.4  -0.5 

27.05     .77 

35.3  -0.6 

39.23     .98 

9.8    1.6 

29.8 

17.42  +.31 

44.6  +1.8 

48.57  +.99 

47.2  +0.1 

27.85  +.89 

35.0     0.0 

39.52  +.30 

11.5  +1.8 

June  8.8 

17.74     .31 

46.5    9.0 

49.57   1.00 

47.6    0.7 

28.67     .83 

35.3  +0.5 

39.83     .31 

13.4    1.9, 

18.7 

18.05     .31 

48.5    9.1 

50.57     .98 

48.5     1.2 

29.51     .83 

36.1     1.1 

40.15     .39 

15.4    9.0 

28.7 

18.37     .31 

50.6    9.1 

51.54     .94 

50.0     1.7 

30.33     .80 

37.5     1.6 

40.46     .31 

17.4    9.1 

July  8.7 

18.67     .99 

52.7    9.0 

52.45     .87 

52.0    2.9 

31.11     .75 

39.4     9.1 

40.77     .30 

19.5    9.1 

18.7 

18.95  +.97 

54.7  +9.0 

53.28  +.78 

54.5  +9.7 

31.83  +.69 

4 1 .7  +9.5 

41.06  +.98 

21.6  +9J> 

28.6 

19.21      .94 

56.6     1.9 

54.01     .68 

57.4     3.0 

32.48     .60 

44.5     9.9 

41.33     .95 

23.5    1-9 

Aug.  7.6 

19.44     .91 

58.4     1.7 

54.63     .55 

60.5     3.3 

33.04     .51 

47.6     3.9 

41.57     .99 

25.4    1.7 

17.6 

19.63     .17 

60.0     1.5 

55.12    .42 

64.0    3.5 

33.50     .41 

50.9    3.5 

41.78     .19 

27.0    U 

27.6 

19.78     .13 

61.4     1.3 

55.47     .98 

67.6     3.7 

33.85     .30 

54.5     3.6 

41.95     .15 

28.5    1.3 1 

Sept  6.5 

19.90  +.09 

62.5  +1.0 

55.68  +.14 

71.4  +3.8 

34.09  +.18 

58.2  +3.7 

42.08  +.11 

1 
29.8  +1.1 , 

16.5 

19.97     .05 

63.4     0.8 

55.75     .00 

75.2     3.8 

34.22  +.07 

61.9     3.8 

42.17     .07 

30.7    0.9  I 

26.5 

20.01  +.09 

64.1     0.6 

55.67  -.15 

79.0     3.7 

34.23  -.05 

65.7     3.7 

42.23     .04 

31.5    0.7 

Oct.    6.4 

20.01  -.01 

64.6    0.3 

55.46     .99 

82.6     3.5 

34.12     .16 

69.3     3.5 

42.25  +.01 

32.1    0i, 

16.4 

19.98     .04 

64.8  +0.1 

55.10     .42 

86.0     3.3 

33.91     .97  1 

72.8     3.3 

42.24  -.09 

32.4  +9J9  ! 

I 

26.4 

19.93  -.06 

64.9  -o.l 

54.62  -.54 

89.2  +3.0 

1 
33.59  -.37 ; 

76.0  +3.0 

42.20  -.05 

32.6    0.0! 

Nov.  5.4 

19.85     .06 

64.7    o.a 

54.02     .65 

92.0     2.6 

33.17     .46 ' 

78.8    9.6 

42  14     .07 

32.5  -<U 

15.3 

19.76     .09 

64.4     0.4 

53.32     .74 

94.4     9.1 

32.67     .54 

81.3     2.9 

42.07     .08 

32.3    0.3 

25.3 

19.66     .10 

64.0     0.5 

52.54     .82 

96.3     1.6 

32.09     .61: 

83.3     1.7 

41.98     .09 

31.9    M, 

Dec.   5.3 

19.56     .11 

63.5     0.6 

51.68     .87 

97.7     1.0 

31.45     .66 

84.7     1.2 

41.88     .10 

31.4    0.5 

15.3 

19.45  -.11 

62.8  -0.7 

50.79  -.90 

98.4  +0.4 

30.77  -.69  1 

85.6  +0.6 

41.77  -.11 

30.8  -«.« i 

25.2 

19.35     .10 

62.1     0.8 

49.88     .91 

98.5  -0.9 

30.07     .70 

85.9    0.0 

41.66     .11 

30.1    0.7 

35.2 

19.25  -.09 

61.3  -0.8 

48.98  -.89 

98.0  -0.8 

29.36  -.69 

85.5  -0.6 

41.56  -.10 

29.4  -0.6 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

'   Solar 

Date. 

/3Cassiop. 

22  Androm. 

a  Androm. 

tCeti. 

6Urs.Min.. 
S.  P. 

44  Pisciuiu. 

ir  Androm. 

o  Cassiop. 

31°  28 

h     m 

0     3 

44°  33 

h      m 

0    4 

53°  50 

h     m 

0  12 

99°  26 

h     m 

0  13 

358°  19 

b     m 

0  13 

O           / 

88  41 

h      m 

0  19 

O          / 

56  54 

h     in 

0  30 

o         / 

42  19 

h     m 

0  38 

(Dec.30.3) 

Jan.  9.2 

19.2 

29.2 

8 

17.29  -.34 
16.96      .39 
16.65      .30 
16.37  -.27 

8 

35.04  -  .99 
34.83      .91 
34.63     .90 
34.44  -  .19 

8 

33.72  -  .16 
33.56      .16 
33.40      .15 
33.26  -  .13 

48.06  -  .11 
47.96     .10 
47.86      .09 
47.77  -  .08 

8 

82.51  +7.71 
90.27    7.65 
97.81    7.99 
104.85+6.64 

8 

44.69  -  .19 
44.57      .11, 
44.48      .09 
44.39 -.08 

8 

59.29 -.18 
59.11      .16 
58.96      .15 
58.81  -  .14 

8 

34.73  -  .25 
34.49      .94 
34.25      .99 
34.0*-.  19 

Aug.26.6 

Sept  5.5 

155 

25.5 

Oct.    5.5 

15.4 
25.4 
Nov.  4.4 
14.4 
24.3 

Dec.   4.3 
14.3 
24.2 
34.2 

21.60+  .21 
21.79      .17 
21.93      .11 

22.00  +  .04 

22.01  -  .09 

21. 97 -.07 
21.87      .13 
21.71      .18 
21.52      .99 
21.27      .96 

21.00  -  .99 
20.70      .31 
20.38      .39 
20.07  -  .30 

38.77  +  .18 
38.93      .13 
39.04      .09 
39.12+  .05 
39.15      .00 

39. 12 -.04 
39.07      .07 
38.98      .11 
38.84      .14 
38.68      .17 

38.51  -  .18 
38.32      .19 
38.12      .90 
37.91  -  .91 

37.22  +  .17 
37.38      .14 
37.51      .10 

37.59  ,06 

37.62  +  .09 

37.63  -  .01 

37.60  .04 
37.54      .08 
37.44      .11 
37.32      .13 

37.19-  .14 
37.04      .16 
36.87      .17 
36.71  -  .16 

51. 38 +.14 
51.52      .13 
51.65      .u 
51.73      .07 
51. 78 +.03 

61.79-  .01 
51.77      .03 
51.73      .05 
51.67      .07 
51.58      .09 

51.49-  .10 
51.39      .11 
51.28      .11 
51.17-  .10 

48.20-9.98 
45.67   1.99 
44.13-1.01 
43.65+0.06 
44.25    1.15 

45.9544.95 
48.75   3.34 
52.63   4.39 
57.53    5.35 
63.33   6.19 

69.91  +6.89 
77.10   7.41 
84.72   7.70 
92.49+7.79 

47.91  +  .14 
48.05      .13 
48.18      .11 
48.26      .07 

48.32  +  .04 

48.34      .00 

48.33  -  .03 
48.29      .05 
48.24      .07 
48.16      .08 

48.07-   09 
47.98      .10 
47.88      .11 
47.77-  .11 

62.55  +  .21 
62.74      .16 
62.88      .12 
62.98      .08 
C3.05  +  .04 

63.07      .00 
63.06  -  .03 
63.03      .05 
62.96      .08 
62.87      .10 

62.76  -  .12 
62.63      .14 
62.49      .15 
62.33  -  .16 

38.20  +  .25 
38.43      .90 
38.59      .15 
38.72      .10 
38.80      .05 

38.83  +  .01 
38.82  -  .03 
:*8.77      .07 
38.68      .11 
38.55      .14 

38.38-  .17 

38.21  .19 
38.01      .90 
37.80  -  .21 

Mean 
Solar 
Date. 

6  Piscinm. 

y  Casaiop. 

H  Androm. 

43  Cephei. 

jc  TucantB. 

/Piscium. 

ft  Octantis, 
S.P. 

v  Androm. 

O          / 

83     1 

h     m 

0  42 

29°  53 

h     m 

0  50 

O           / 

52    6 

h     m 
0  50 

4  20 
h     m 
0  53 

8 

45.13    9.85 
42.28    9.83 
39.48  -2.80 

159°  28 
h     m 
1   12 

86°  58 

h     ni 
1   12 

184  47 

h     m 
1  23 

49°    9 

h      m 

1  30 

(Dec.30.3) 

Jan.   9.2 

19.2 

29.2 

8 

57.39      .19 
57.27      .11 
57.16-  .10 

8 

3.00       .35 
2.65      .34 
2  32  -  .33 

8 

37.72      .18 
37.54      .18 
37.36  -  .18 

1.68      .53 
1.15      .51 

0.65-  .49 

8 

6.53      .19 
6.41       .12 
6.29  -  .12 

8 

12.76    2.81 
15.57    2.75 
18.26  +9.64 

8 

19.64      .19 
19.44      .21 
19  22-  .23 

Sept  5.6 
15.5 
25.5 

Oct    5.5 
15.5 

25.4 

Nov.  4.4 

14.4 

24.4 

Dec.    4.3 

14.3 
24.3 
34.2 

60.71  +  .14 
60.84      .19 
60.95      .09 
61.02      .06 
61.07+  .03 

61.08     .00 
61.06-  .03 
61.04      .05 
60.98      .07 
60.90      .09 

60.81  -  .10 
60.70      .11 
60.59-  .11 

7.48 +.96 
7.71       .90 
7.88      .13 
7.98      .08 
8.04  +  .03 

8.03  -  .04 
7.96      .10 
7.83      .16 
7.63      .91 
7.41       .95 

7.14-  .99 
6.83      .39 
6.51  -  .34 

41.30+  .19 
41.47      .15 
4  (.60      .11 
41.70      .07 
41.74+  .03 

41.76      .00 
41.74-  .03 
41.69      .07 
41.60      .10 
41.49      .19 

41.36-  .14 
41.20      .16 
41.04-  .17 

63.09+1.46 
64.36    1.06 
65.21      .65 
65.66  +  .94 
65.68  -  .90 

65.26  -  .63 
64.41     1.06 
63.13    1.48 
61.45    1.86 
59.41     9.21 

57.04  -9.49 
54.43    2.70 
51.65-9.83 

6.51+  .40 
6.87     .39 
7.15     .91 
7.29+  .10 
7.35     .00 

7.30-  .11 
7.12     .99 
6.86     .30 
6.52     .38 
6.09     .45 

5.62-  .49 
5.12     .51 
4.60 -.59 

9.58+  .18 
9.76      .15 
9.88      .19 
9.99      .09 
10.07      .06 

10.11  +  .09 
10.12-  .01 
10.10       .03 
10.07      .05 

10.01        .07 

9.94  -  .09 
9.84      .10 
9.74  -  .11 

5.21  -1.65 
3.81     1.17 
2.87      .79 
2.36  -  .96 
2.36  +  .95 

2.86  +  .74 
3.84    1.23 
5.32    1.69 
7.21    2.08 
9.47    2.40 

12.01  +2.63 
14.73    2.77 
17.55+2.89 

22.92  +  .96 
23.16      .21 
23.35      .16 
23.49      .12 
23.60      .06 1 

23.66  +  .05 
23.70  +  .09 
23.69  -  .09 
23.65      .06 
23.56      .10 

23.46  -  .13 
23.32      .16 
23.14-  .19 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  A8CENSION8, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

irPiscinm. 

v  Piacinm. 

CCeti. 

y  Androin. 

/?Trianguli. 

i 
4  Urs.  Mill.,  vTriangoli. 

67  Ceti. 

Mean 
Solar 
Date. 

S.  P. 

O            / 

O           / 

O           I 

O            / 

O           / 

O           / 

O            1 

O          / 

78  26 

85     4 

100  53 

48  12 

55  32 

348     4 

56  40 

96  56 

h      m 

h     m 

h     m 

h      m 

h      m 

h      m 

h      m 

b     m 

1  31           1  35 

1  46 

1  57 

2     2 

2    9 

2  10 

2  11 

8                              8 

8 

8 

8 

8                         |       8 

a 

(Dec.30.3) 

15.28 -.18 

41.73-  .11 

1.27 -.19 

8.31  -  .15 

59.40  -  .13 

14.26 +1.07 '46.01  -.19 

29.31  -  .10 

Jan.  9.2 

15.16      .Id 

41.02      .19 

1.15      .19 

8.15     .17 

59.26      .16 

15.33    l.ll    45.88      .15 

29.21      .11 

19.2 

15.04      .19 

41.50      .13 

1 .03      .13 

7.96      .19 

59.08      .17 

16.47    1.15 

45.71      .18 

29.09     .» 

29$ 

14.91      .13 

41.37      .19 

0.89      .14 

7.76      .91 

56.91      .18 

17.63    1.14 

45.53      .18 

28.96     .14 

Feb.  8.1 

14.79      .19 

41.25      .11 

0.75      .13 

7.53      .91 

58.72      .18 

18.76    l.ll 

45.36      .17 

28.82     .14 

18.2 
Sept.25.6 

14.66  -.19 
18.42  +  .14 

41.14-  .10 
44.83  +  .13 

0.62  -  .19 

7.34  -  .19 

58.55  -.16 

19.85  +1.07 

45.18-  .16 

28.68  -.13 

4.20  +  .16 

11. 69 +.91 

62.59  +  .90 

12.24  -  .54 

49.13+  .91 

32.07+. 16 

Oct.    5.5 

18.55      .11 

44.95      .11 

4.34      .19 

11.88      .16 

62.77.    .16 

11.77      .40 

49.32      .17 

32.22     .13 

15.5 

18.64      .06 

45.05      .06 

4.44      .09 

12.02      .19 

62.91      .19 

11.44      .94 

49.47      .13 

32.34     .11 

25.5 

18.70+  .05 

45.11  +  .05 

4.53  +  .06 

12.12+  .08 

63.02  +  .09 

11.29 -.07 

49.59  +  .10 

32.45  +  .00 

Nov.  4.5 

18.73+  .09 

45.16+  .03 

4.57  +  .09 

12.19      .05 

63.10      .06 

11. 30  +.11 

49.67      .07 

32.52     .05 

14.5 

18.74  -  .01 

45.17      .00 

4.58  -  .01 

12.22 +.01 

63.14 +.09 

11.51        .31 

49.73      .04 

32.55  +  .0 

24.4 

18.72      .03 

45.15-  .03 

4.57      .03 

12.22 -.03 

63. 14 -.01 

11.92       .49 

49.74  +  .01 

32.57     .09 ! 

Dec.   4.4 

18.68      .05 

45.10      .05 

4.53      .05 

12.16      .07 

63.11      .05 

12.48      .66 

49.72  -  .09 

32.55  -.08 

J4.3 

18.61  -  .06 

45.05  -  .07 

4.48  -  .07 

12.08-  .10 

63.05  -  .08 

13.23+  .89 

49.67-  .06 

32.51  -  .08 

24.3 

18.52      .10 

44.96      .09 

4.39      .09 

11.96      .13 

62.96      .11 

14.11      .96 

49.58     .10 

32.43     .OS 

34.2 

18.42  -  .11 

44.86 -.11 

4.29 -.11 

11. 81 -.16 

62.83 -.15 

15.14  +1.10 

49.46 -.13 

32.35 -.10 

dHydri. 

6  Ceti. 

fi  Hydri. 

flPeraei. 

a  Aiietis. 

47  Cephei. 

e  Arietis. 

£Penei.  1 

Mean 
Solar 
Date. 

(Algol)  j 

159°  10 

o         / 

90    9 

169°  36 

O            / 

41   15 

75°  23 

o         1 

11    1 

69°    6 

o      ,  1 

49  28 

h     m 

h     m 

h     m 

h     id 

h     m 

h     m 

h     m 

h    m  , 

2  19 

2  33 

2  33 

2  36 

2  45 

2  51 

2  52 

3    0  ' 

8 

8 

8 

8 

8 

8 

s 

8 

(Dec.30.4) 

48.82  -  .59 

50.32 -.10 

64.47  -1.13 

41.01 -.18 

24.82 -.08 

30.41  -  .73 

55.02 -.08 

60.48 -.10 

Jan.   9.3 

48.29      .54 

50.22      .11 

63.32    1.18 

40.82      .90 

24.73      .11 

29.61      .67 

54.93      .10 

60.37     .M 

19.3 

47.73      M 

50.11      .19 

62.11    1.91 

40.61      .99 

24.60      .13 

28.68     .98 

54.81      .13 

60.19      18 

20.3 

47.16      .56 

49.97      .14 

60.88    1.90 

40.37      .94 

24.46      .14 

27.66    1.04 

54.66      .15 

60.00     JO 

Feb.   8.2 

46.60      .55 

49.83      .15 

59.68    1.19 

40.12      .95 

24.32     .14 

26.61     1.06 

54.50      .16 

59.79     .01 

18.2 

46.06  -  .53 

49.68  -  .15 

58.50-1.17 

39.87  -  .95 

24.17 -.15 

25.54  -1.07 

54.34  -  .16 

59.58 -JO 

Sept.25.6 

51.40+  .37 

52.91  +  .90 

66.52  +  .73 

44.28  +  .99 

27.46  +  .99 

36.33  +  .90 

57.67  +  .90 

63.36+  J7| 

Oct.    5.6 

51.72      .97 

53.09      .16 

67.15      .59 

44.55      .95 

27.66      .18 

37.17      .78 

57.87      .19 

63.62    .M 

15.5 

51.94      .17 

53.23      .13 

67.57      .31 

44.78      .90 

27.82      .15 

37.88      .64 

58.06      .17 

63.85    Jl| 

255 

52.06  +  .07 

53.36  +  .11 

67.77  +  .09 

44.95  +  .15 

27.96  +  .19 

38.44  +  .48 

58.22  +  .14 

64.05+. 17 1 

Nov.  4.5 

52.07  -  .05 

53.45      .08 

67.75  -  .13 

45.08      .11 

28.07      .10 

38.83      .99 

58.34      .10 

64.20     .13 

14.5 

51.96      .16 

53.52      .05 

67.50      .36 

45.17      .07 

28.17      .07 

39.01  +  .11 

58.42      .07 

64.31     .10 ' 

24.4 

51.75      .95 

53.56  +  .09 

67.03      .56 

45.22  +  .09 

28.22  +  .03 

39.05  -  .06 

58.48      .04 

64.40     .00  j 

Dec.  4.4 

51.46      .34 

53.56  -  .01 

66.38  -  .74 

45.21  -  .03 

28.23      .00 

38.89      .96 

58.51  +  .01 

64.43  +  .01 

14.4 

51. 08  -.41 

53.53  -  .04 

65.54  -  .91 

45.15-  .08 

28.22  -  .03 

38.52  -  .45 

58.50  -  .09 

64.42 -.03. 

24.4 

50.64      .47 

53.49      .06 

64.56    1.04 

45.04      .13 

28.18      .06 

37.95      .64 

58.46      .05 

64.37     .07 ' 

34.3 

50.14-  .59 

53.41  -  .10 

68.47-1.16 

44.89  -  .19 

28.10 -.09 

37.25  -  .78 

58.39-  .08 

64.25 -. li  | 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 

p  Octantie. 

/  Hydri. 

/Tauri. 

y  Camelop. 

y  Hydri. 

e  Persei. 

A1  Tauri. 

o  Persei. 

Mean 
Solar 

S.P. 

Date. 

185  54 

167  48 

77  27 

o          / 

19     1 

164  35 

O           / 

50  19 

68  13 

42  35 

h     m 

h     iii 

h     m 

h     m 

h     m 

h 

m 

h     m 

h     m 

3  17 

3  18 

3  24 

3  38 

3  48 

3  50 

3  58 

4    0 

8 

8 

8 

8 

8 

8 

8 

8 

(Deo.30.4) 

48.31  +9.14 

47.22  -  .83 

47.80  -  .06 

46.10 -.98 

60.90  -  .59 

28.30- 

.06 

11.50-  .03 

40.71  -  .08 

Jan.    9.3 

50.52    9.98 

40.33  '    .94 

47.73      .08 

45.77      .38 

60.26      .68 

28.22 

.10 

11.45      .07 

40.61       .19 

19.3 

52.88    9.40 

45.34     1.03 

47.63      .11 

45.34      .47 

59.53      .77 

28.10 

.15 

11.36      .10 

40.47      .17 

29.3 

55.32    9.46 

44.28    1.06 

47.49      .14 

44.83      .54 

58.71      .84 

27.92 

.18 

11.24      .14 

40.29      .91 

Feb.   8.3 

57.79    9.46 

43.21     1.07 

47.35      .16 

44.27      .58 

57.86      .87 

27.73 

.90 

11.08      .16 

40.06      .94 

18.2 

60.24  +2.41 

42.13-1.07 

47.18-  .17 

43.68  -  .59 

56.97  -  .88 

27.52  - 

.91 

10.92 -.17 

39.82  -  .95 

28.2 

62.58  +9.30 

4 1. 08  -1.03 

47.02  -  .16 

43.09  -  .58 

56.09  -  .87 

27.30- 

.99 

10.74  -  .18 

39.56 -.96 

Oct.    5.6 

55.28  -1.06 

47.42  +  .60 

50.34  +  .99 

50.35  +  .69 

60.18+  .60 

31.07  + 

.39 

13.93  +  .96 

43.57  +  .33 

15.6 

54.34      .77 

47.97      .47 

50.55      .19 

50.93      .54 

60.72      .48 

31.36 

.97 

14.18       .93 

43.89      .31 

25.5 

53.75  -  .38 

48.36  +  .99 

50.72  +  .15 

51.43+  .45 

61.14+  .36 

31.61  + 

.99 

14.40  +  .90 

44.19+  .98 

Nov.  4.5 

53.59  +  .07 

48.54  +  .09 

50.86      .13 

51.83      .36 

61.43      .99 

31.83 

.90 

14.59      .18 

44.45      .94 

14.5 

53.89      .49 

48.55-  .10 

50.9?)      .11 

52.15      .96 

61.56+  .06 

32.01 

.17 

14.76      .15 

44.67      .90 

24.5 

54.57      .89 

48.35      .98 

51.09      .08 

52.34      .14 

61.55-  .08 

32.16 

.13 

14.89      .11 

44.84      .15 

Deo.    4.4 

55.67    1.30 

47.99      .46 

51.14+  .04 

52.43  +  .03 

61.39      .93 

32.26 

.08 

14.98      .07 

44.96      .10 

14.4 

57.16+1.65 

47.43  -  .63 

51.16      .00 

52.40  -  .08 

61.09-  .38 

32.31  + 

.03 

15.04  +  .04 

45.03  +  .05 

24.4 

58.96    1.94 

46.74      .77 

51.15-  .03 

52.26      .90 

60.62      .58 

32.31  - 

.09 

15.06      .00 

45.03  -  .01 

34.4 

61.03+9.19 

45.89  -  .87 

51.10-  .07 

52.00  -  .31 

60.06  -  .61 

33.27- 

.07 

15.04  -.04 

44.99  -  .06 

o1  Eridani. 

1/Ura.Min., 

6  Mens®. 

m  Persei. 

t  Tauri. 

♦  Tauri. 

£  Auriga. 

p  Eridani. 

Mean 
Solar 
Date. 

S.  P. 

O           / 

97    8 

O            / 

346     1 

170°  28 

O            / 

47  10 

O           / 

67  15 

O          / 

71  21 

49°    5 

O           / 

95  14 

h     m 

h     m 

h     m 

h     m 

h     m 

h 

m 

h     m 

h     m 

4    6 

4  20 

4  25 

4  25 

4  35 

4  44 

4  54 

8 

5    2 

8 

8 

8 

a 

8                         |       8 

8 

(Dec.30.4) 

29.86  -  .03 

39.31  +  .48 

34.17-  .85 

40.72  -  .03 

38.64      .00  I  56.44  + 

.09 

47.57  +  .09 

26.78  +  .09 

Jan.    9.4 

29.81      .07 

39.86      .63 

33.20     1.07 

40.67      .07 

38.62  -  .04  1  56.43  - 

.03 

47.56  -  .04 

26.77  -  .03 

19.4 

29.72      .10 

40  56      .76 

32.01     1.93 

40  58      .19 

38.56      .08 '  56.38 

.07 

47.50      .09 

26.72      .07 

29.3 

29.61      .13 

41.39      .86 

30.75    1.34 

40.4*2      .17 

38.45      .19   56.29 

.11 

47.38      .15 

26.63      .10 

Feb.   8.3 

29.46      .15 

42.27      .99 

29.36    1.43 

40.23      .91 

38.31      .15 

56.16 

.14 

47.20      .19 

26.51      .14 

18.3 

29.30  -  .17 

43.22  +  .96 

27.90  -1.46 

40.01  -  .93 

38.15 -.17 

56.01  - 

.17 

47.00  -  .91 

26.35-  .17 

28.2 

55.83 

.18 

Mar.  10.2 

28.95  -  .17 

45. 12 +.91 

24.99-1.49 

39.55  -  .93 

37.79  -  .18 

55.65  - 

.17 

46.55-  .93 

26.00  -  ,19 

Oct.  15.6 

32.07  +  .91 

38.94  -  .74 

30.23  +  .89 

43.62  +  .31 

41.10+  .97 

58.77  + 

.95 

50.23  +  .33 

28.62  +  .93 

25.6 

32.27  +  .19 

38.27  -  .60 

31.02+  .69 

43.92  +  .99 

41.36+  .95 

59.02  + 

.94 

50.55  +  .31 

28.85  +  .99 

Nov.  4.6 

32.45      .16 

37.75      .45 

31.61      .48 

44.20      .96 

41.59      .93 

59.27 

.93 

50.85      .99 

29.08      .91 

14.5 

32.60      .13 

37.37      .30 

31.97+  .94 

44.43      .99 

41.80      .19 

59.48 

.19 

51.12      .96 

29.28      .19 

24.5 

32.72      .10 

37.15-  .14 

32.08  -  .09 

44.63      .18 

41.96      .15 

59.65 

.15 

51.36      .91 

29.46      .16 

Deo.    4.5 

32.80      .06 

37.10+  .03 

31.93      .97 

44.78      .13 

42.10      .19 

59.79 

.19 

51.53      .16 

29.59      .19 

14.4 

32.85  +  .03 

37.22  +  .91 

31.53-  .51 

44.87  +  .07 

42.20  f  .08 

59.91  + 

.09 

51.67+  .11 

29.70  +  .08 

24.4 

32.86  -  .01 

37.53      .39 

30.90      .75 

44.92+  .09 

42.25  +  .03 

59.97  + 

.05 

51.75+  .06 

29.76  +  .04 

34.4 

32.83  -  .04 

38.00  +  .55 

30.03  -  .99 

44.91  -  .05 

42.26  -  .01 

59.99 

.00 

51.78      .00 

29.78      .00 
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APPROXIMATE  NORTH  POLAR  DISTANCB8  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

r  Ononis. 

X  Aurig*. 

Groombr. 
944. 

k  Orionis. 

v  Auriga). 

dDoradua. 

(3  Auriga. 

0  Aurig». 

96°  58 

57°  54 

O           i 

4  52 

99°  43 

50°  53 

155  47 

O         /    1              o        * 

45    4  |      52  48 

h     m 

5  12 

h     m 

5  25 

h     m 

5  26 

8 

h     m 

5  42 

h     m 

5  43 

h     m 

5  44 

b     ni 

5  51 

h     m 
5  52 

8 

8 

8 

8 

8 

8 

8 

(Dec.30.4) 

16.21  +  .09 

34.40  +  .05 

57.44  -  .91 

32.72  +  .06 

52.23  +  .06 

37.94  -  .15 

28.02  +  .00 

13.57  +  M 

Jan.  9.4 

16.21  -  .09 

34.43+  01    56.96      .70 

32.75     .00 

52.28 +.09 

37.75    -.93 

28.08  +  .09 

13.63 +  .03 

19.4 

16.17      .06 

34.41  -  .04 

56.03    1.15 

32.72  -  .05 

52.27  -  .04 

37.48      .31 

28.07  -  .04 

13.63 -.63 

29.4 

16.09      .10 

34.34      .10 

54.68    1.56 

32.66      .09 

52.20      .09 

37.12      .39 

28.00      .10 

13.57      .86 

Feb.  8.3 

15.96      .14 

34.22      .15 

52.88    1.96 

32.55      .19 

52.09     .14 

36.70      .46 

27.88      .15 

13.47     .13 

18.3 

15.81  -  .10 

34.05  -  .18 

50.73  -4.95 

32.42  -  .15 

51. 92 -.18 

36.19  -  .59 

27.69  -  .90 

13.31  -  .16 

28.3 

15.64      .17 

33.87      .19 

48.41     9.37 

32.25     .17 

51.72      .91 

35.66      .55 

27.48      .93 

13.12     .98 

Mar.  10.3 

15.46      .18 

33.67      .90 

45.99    9.44 

32.07      .18 

51.50      .99 

35.09      .57 

27.24      .94 

12.91      .91 

20.2 

15.28 -.17 

33.46  -  .91 

43.54  -9.43 

31. 69 -.18 

51. 28 -.99 

34.52  -  .55 

25.99  -  .95 

12.70-  J» 

Oct.  25.6 

18.21  4-  .94 

37.02  +  .30 

67.19 +4L56 

34.49  +  .96 

54.86  +  .35 

36.78+  .47 

30.73  +  .38 

16.12  +  JJ 

Nov.  4.6 

18.44   '  .99 

37.31       .98 

69.63    9.99 

34.74      .94 

55.20      .33 

37.22      .41 

31.10      .36 

16.45     .39 

14.6 

18.65      .90 

37.58      .96 

71.76    1.95 

34.98      .99 

55.52      .30 

37.59      .33 

31.45      .33 

16.77     J» 

24.5 

18.84      .17 

37.83      J3 

73.52    1.56 

35.19      .18 

55.80      .98 

37.87      .94 

31.77      .30 

17.05     J7 

Dec   4.5 

18.98      .13 

38.04      .19 

74.87    l.ll 

35.35      .15 

56.05     .99 

38.06      .14 

32.04      .96 

17.31      M 

14.5 

19.09  +  .09 

38.20  +  .14 

75.74  +  .69 

36.50  +.19 

56.24  +  .17 

38.15+  04 

32.26  +  .19 

17.51  +  .18 

24.5 

19.16     .05 

38.31      .09 

76.11  +-.13 

35.59      .07 

56.38     .19 

38.14-   07 

32.42     .13 

17.66     .19 

34.4 

19.19  +  .01 

38.38+  .04 

75.99  -  .37 

35.64  +  .08 

56.47 +.07 

38.01  -  .18 

32.52+  .06 

17.76 +.01 

i 

Mean 
Solar 
Date. 

n  Geminor. 

V>lAurig®. 

v  Geminor. 

gDraconis. 
S.P. 

e  Geminor. 

^  Aurig©. 

0  Geminor. 

CMenae.  ! 

67°  28 

40  39 

69  43 

342°  41 

O          / 

64  46 

O           / 

46  19 

o        ' 

55  54 

170  42 

h     ni 

6    8 

h      m 

6  16 

h    m 
6  22 

h     m 

6  22 

h     m 

6  37 

h     m 

6  38 

h     m 

6  45 

h    m 

6  49 

8 

8 

8 

8 

8 

8 

8 

8 

(Dec.30.5) 

14.56+  .00 

26.14+  .16 

26.15+  .10 

58. 19 +.04 

10.11  +  .19 

49.00  +  .15 

32.67  +  .14 

21.67-14 

Jan.   9.5 

14.62  +  .05 

26.24  +  .06 

26.23  +  .05 

58.29      .16 

10.21      .07 

49.12      .00 

32.79      .10 

21.38     .« 

19.4 

14.64  -  .01 

26.26  -  .01 

26.26      .00 

58.52      .99 

10.26  +  .09 

49.17+  .09 

32.86  +  .04 

20.84     .68 

29.4 

14.60      .06 

26.21      .08 

26.24  -  .04 

58.88      .43    10.26 -.03 

49.16-  .04 

32.86  -  .08 

20.07     .88 

Feb.   8.4 

14.52      .10 

26.10      .14 

26.18     .08 

59.36      .53 

10.20      .07 

49.09      .10 

32.81      .07 

19.09    1.03 

18.3 

14.41  -.14 

25.93  -  .19 

26.07  -  .19 

59.93  +  .69 

10.10 -.11 

46.95  -  .15 

32.72  -  .13 

17.91  -1*5 

28.3 

14.25      .16 

25.72      .94 

25.93      .16 

60.60      .70 

9.98      .15 

46.78      .19 

32.56      .17 

16.60    I.* 

Mar.  10.3 

14.08     .18 

25.46      .97 

25.75      .17 

61.34      .74 

9.80     .18 

48.58      .99 

32.38      .19 

15.18    1.47 

20.3 

13.89      .19 

25.19      .98 

25.57      .18 

62.08      .76 

9.62     .19 

48.35      .94 

32.18      .90 

13.67    Ul 

30.2 

13.71      .18 

24.91      .97 

25.39      .17 

62.85     .77 

9.43      .10 

48.10      .95 

31.96      .91 

12.13    IM 

Apr.   9.2 

13.54 -.17 

9.25 -.18 

Nov.  14.6 

17.33  +  .97 

29.61  +  .37 

28.61  +  .98 

56.37  -  .56 

12.82  +  .30 

52.14  +  .36 

35.54  +  .34 

14.41  +  M 

24.6 

17.59      .94 

29.97      .34 

29.08      .96 

57.86      .45 

13.11      .98 

52.49      .34 

35.87      .31 

15.27     .» 

Dee.  4.6 

17.82     .91 

30.30      .30 

29.33      .93 

57.46      .35 

13.38      .95 

52.82      .30 

36.17      JP 

15.92    •»■ 

14.5 

18.02  +  .17 

30.56  +  .95 

29.53  +  .18 

57.17-  .99 

13.61  +  .91 

53.09  +  .95 

36.42  +  .93 

16.33+  •* 

24.5 

18.16      .19 

30.76      .19 

29.70      .14 

57.03  -  .07 

13.80      .16 

53.31       .19 

36.64      .19 

16.48    .» 

34.5 

18.26  +  .07 

30.91  +  .u 

29.81  +  .09 

57.04  +  .08 

13.93+  .10 

53.48  +  .13 

36.79  +  .13 

16.33  -  98 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

CGe  minor. 

63AurigfB. 

25Camelop. 

y«Volantia. 

#Can.Min. 

26Lyncis. 

Groombr. 
1374. 

«l  Canori. 

69°  16 

h      m 

6  57 

50°  30 

h     m 

7     4 

o         / 

7  23 

h     m 

7    7 

160°  19 

h     m 

7    9 

81  29 

h     m 

7  21 

O          i 

42    9 

h     m 

7  46 

O          / 

15  47 

h     m 

7  47 

O           / 

64  18 

h     m 

7  54 

(Dec.30.5) 

8 

35.37  +  .15 

5.72  +  .16 

8 

60.67  +  .70 

8  ' 

44.79  +  .06 

8 

11.41  +  .14 

8 

42.53  +  .95 

8 

3.23  +  .54 

8 

16.75  +  .18 

Jao.   9.5 

35.49      .10 

5.86      .19 

61.19  +.34 

44.78  -  .08 

11.53      .10 

42.75      .19 

3.67      .34 

16.92      .15 

19.5 

35.56  +  .04 

5.95  +  .06 

61.35      .00 

44.63      .90 

11.62      .06 

42.90      .19 

3.92      .17 

17.06      .11 

29.4 

35.57  -  .01 

5.97  -  .01 

61.18-  .35 

44.38      .31 

11.65+  .01 

42.99  +  .05 

4.01  +  .01 

17.13+  .05 

Feb.   8.4 

35.54      .06 

5.93      .06 

60.66      .68 

44.01      .49 

11.63-  .04 

42.99  -  .09 

3.93  -  .16 

17.15-  .01 

18.4 

35.46  -  .10 

5.84  -  .19 

59.83      .96 

43.53  -  .59 

11.57-  .08 

42.94  -  .08 

3.68  -  .31 

17.11  -.05 

28.4 

35.33      .14 

5.69      .17 

58.74     1.90 

42.98      .59 

11.48      .11 

42.81      .15 

3.31      .44 

17.03      .09 

Mar.  10.4 

35.18      .16 

5.51      .90 

57.44    1.37 

42.35      .65 

11.35      .14 

42.63      .20 

2.80      .55 

16.91      .14 

20.3 

35.01      .17 

5.30      .91 

56.00    1.49 

41.67      .69 

11.19      .16 

42.42      .93 

2.21       .63 

16.76      .16 

30.3 

34.83      .18 

5.08      .99 

54.47    1.54 

40.98      .70 

11.02      .17 

42.18      .94 

1.55       .67 

16.59      .17 

Apr.    9.2 

34.65-  .18 

4.86  -  .91 

52.92  -1.59 

40.30  -  .68 

10.85  -  .16 

41.93 -.95 

0.86  -  .69 

16.42  -  .17 

19.2 

34.48  -  .17 

4.66  -  .90 

51.42-1.44 

39.63  -  .65 

10.70 -.14 

41. 68 -.94 

0.17-  .68 

16.25  -  .16 

Nov.24.6 

38.20  +  .98 

8.97  +  .34 

69.84  +1.66 

43. 14 +.47 

13.90+  .98 

45.81  +  .44 

8.31  +  .93 

19.45  +  .34 

Dec.    4.6 

38.47      .95 

9.30      .31 

71.41     1.47 

43.56      .36 

14.17      .95 

46.23      .40 

9.19      .83 

19.78      .31 

14.6 

38.71  +  .99 

9.60  +  .96 

72.77  +1.90 

43.87  +  .95 

14.41  +  .93 

46.60  +  .35 

9.96  +  .79 

20.08  +  .98 

24.5 

38.92      .18 

9.85      .90 

73.81       .89 

44.06  +  .13 

14.63      .19 

46.93      .30 

10.63      .60 

20.35      .93 

34.5 

39.06  +  .13 

10.03  +  .14 

74.54  +  .56 

44.13      .00 

14.78 +.19 

47.20 +.95 

-11.16 +.47 

20.57  +  .16 

Mean 
Solar 
Date. 

C !  Cancri. 

P  Cancri. 

30  Monooe- 
rotis. 

0  Chamae- 
leontis. 

a  Hydro. 

y  Cancri. 

0s  Cancri. 
(mean.) 

0  Hydra. 

O           / 

72     1 

h     m 

8    5 

80°  28 

h      m 

8  10 

93°  33 

h      m 

8  20 

O            / 

167     8 

h     m 

8  23 

86°  16 

h      m 

8  33 

O          i 

68    8 

h     in 

8  36 

59°    0 

h     m 

8  47 

87°  13 

h     m 

9    8 

(Dec.30.6) 

8 

54.37  +  .90 

8 

33. 15 +  .18 

8 

10.05+  .19 

8 

61. 76 +.30 

8 

0.73  +.91 

8 

55.32  +  .95 

8 

32.07  +  .96 

a 
38.54  +  .95 

Jan.   9.6 

54.55      .15 

3332      .15 

10.22      .15 

61.99+  .15 

0.92      .17 

55.54      .19 

32.31      .90 

38.77      .90 

19.5 

54.68      .11 

33.46      .11 

10.35      .11 

62.05  -  .09 

1.07      .19 

55.70      .14 

32.51      .14 

38.95      .15 

29.5 

54.77      .06 

33.54      .06 

10.43      .06 

ei.fyi    .91 

1.17      .07 

55.82      .09 

32.64      .10 

39.07      .10 

Feb.   8.5 

54.81  +  .01 

33.57  +  .01 

10.46+  .01 

61.65      .33 

1.22  f  .09 

55.88  +  .04 

32.72  +  .05 

39.16      .06 

18.4 

54.79  -  .04 

33.55  -  .04 

10.45  -  .03 

61.18-  .55 

1.22-  .09 

55.90  -  .01 

32.75      .00 

39.20  +  .01 

28.4 

54.72      .09 

33.49      .08 

10.39      .07 

60.55      .70 

1.17      .06 

55.86      .06 

32.72  -  .05 

39. 18 -.03 

Mar.  10.4 

54.61       .19 

33.40      .11 

10.29      .11 

59.78      .89 

1.10      .09 

55.78      .10 

32.64      .10 

39.14      .07 

20.4 

54.48      .14 

33.27      .14 

10.17      .14 

58.92      .90 

0.99      .19 

55.66      .13 

32.52      .14 

39.05      .10 

30.3 

54.32      .16 

33.12      .16 

10.02      .16 

57.98      .97 

0.85      .14 

55.53      .15 

32.37      .16 

38.94      .19 

Apr.   9.3 

54.16-  .17 

32.96-  .17 

9.85  -  .16 

56.98-1.09 

0.70  -  .15 

55.36  -  .17 

32.21  -  .17 

38.81  -  .13 

19.3 

53.99      .15 

32.80      .16 

9.70      .15 

55.95    1.04 

0.55      .15 

55.20      .16 

32.03      .17 

38.67      .14 

29.3 

53.85      .14 

32.65      .14 

9.55      .14 

54.91     1.03 

0.40      .14 

55.05      .15 

31.87      .16 

38.53      .14 

May  9.6 

\ 

53.71  -  .14 

32.52  -  .11 

9.41  -.13 

53.89-1.00 

0.26  -  .13 

54.90  -  .14 

31. 72 -.15 

38.39  -  .13 

- 

24 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ft  Argus. 

a  Lyncis. 

10  Leonis 

o  Leonis. 

£  Chamae- 

19  Leonis 

n-  Leonis. 

AUrssMa- 

Mean 
Solar 

Minoris. 

leontis. 

Minoris. 

jons. 

O            / 

O           I 

O           I 

O           / 

O           I 

O           / 

O            1 

o         * 

169  16 

55     8 

53     7 

79  36 

170  27 

48  25 

81  25 

46  32 

h      m 

h      m 

h      m 

h      m 

h     m 

h      m 

h      m 

h      m 

9  11 

9  14 

9  27 

9  35 

9  37 

9  50 

9  54 

10  10 

8 

8 

8 

8 

8 

8 

8 

8 

(Dec.30.6) 

62.27  +  .40 

21.16+  .30 

29.05  +  .30 

16.68  +  .97 

12.94  +  .89 

56.72  +  .34 

23.86  +  .97 

27.52  +  .37 

Jan.  9.6 

62.61      .98 

21.44      .95 

29.34      .97 

16.93      .93 

13.65      .60 

57.05      .31 

24.12      .94 

27.88     .34 

19.6 

62.83      .16 

21.67      .90 

29.60      .99 

17.14      .18 

14.14      .38 

57.35      .96 

24.35      .90 

28.21      .39 

29.5 

62.93  +  .04 

21.85      .15 

29.79      .16 

17.30      .14 

14.41  +  .15 

57.58      .90 

24.52      .16 

28.46     .93 

Feb.  8.5 

62.91  -  .08 

21.96      .09 

29.92      .10 

17.42      .10 

14.43  -.10 

57.74      .13 

24.66      .11 

28.65     .16 

18.5 

62.78 -.19 

22.01  +  .03 

30.00  +  .04 

17.49 +.05 

14.21  -  .39 

57.84  +  .07 

24.74  +  .06 

28.78  +  .09 

28.5 

62.53      .90 

22.02  -  .03 

30.01  -  .09 

17.51      .00 

13.79      .53 

57.89  +  .01 

24.78  +  .09 

28.86  +  .03 

Mar.  10.4 

62.19      .33 

21.96      .08 

29.97      .07 

17.48-  .05 

13.16      .73 

57.87  -  .05 

24.78  -  .03 

28.86  -  .03 

20.4 

61.78      .45 

21.86      .19 

29.88      .11 

17.41      .08 

12.34      .89 

57.80      .M 

24.73      .06 

28.81      .03 

30.4 

61.30      .5! 

21.73      .15 

29.75      .15 

17.32      .10 

11.39    1.03 

57.68      .14 

24.65      .09 

28.70     .19 ! 

Apr.   9.3 

60.76  -  .55 

21.56-  .17 

29.59  -  .17 

17.21  -  .19 

10.28-1.15 

57.53  -  .17 

24.55  -  .11 

28.56  -  .15  1 

19.3 

60.20      .57 

21.39      .18 

29.42      .18 

17.08      .14 

9.09    1.93 

57.35      .18 

24.42      .19 

28.39     .17 . 

29.3 

59.62      .58 

21.21      .17 

29.24      .17 

16.94      .13 

7.82    1.98 

57.17      .19 

24.30      .13 

28.21      .19 

May   9.3 

59.03      .59 

21.04      .16 

29.07      .16 

16.81       .13 

6.52    1.31 

56.98      .19 

24.17      .13 

28.01      .19 

19.2 

58.44  -  .58 

20.88  -  .15 

28.91  -  .15 

16.68  -  .19 

5.19-1.34 

56.80  -  .18 

24.04  -  .19 

27.83 -.17 

1 

p  Hydro. 

l3  Leonis 

a  Antliao. 

3  Octantis. 

41  Leonis 

d3  Chaiuae- 

46  Leonis 

Groombr. 

Mean 
Solar 
Date. 

Minoris. 

S.P. 

Minoris. 

leontis. 

Minoris. 

1706.      1 

106°  16 

52°  43 

120°  30 

188°    2 

66°  14 

169° 57' 

O           1 

55  11 

11°  38  1 

h      m 

h     ra 

h      m 

h      m 

h     m 

h      m 

h      ru 

h     hi 

10  20 

10  21 

10  22 

10  34 

10  37 

10  44 

10  47 

10  51 

8 

8 

8 

8 

8 

8 

8 

8 

Jan.  19.6 

46.61  +  .33 

3 1.72 +.97 

7.60  +  .91 

37.30  -  .64 

26.30  +  .95 

50.47  +  .75 

9.83  +  .30 

11.59  +.95 

29.6 

46.81      .17 

31.97      .99 

.  7.79      .17 

36.78      .40 

26.53      .91 

51.12      .55 

10.10      .94 

12.47     .80 

Feb.   8.6 

46.95      .13 

32.17      .16 

7.94      .19 

36.50  -  .16 

26.72      .17 

51.56      .33 

10.31      .19 

13.19     .611 

18.5 

47.05      .07 

32.29      .10 

8.03      .07 

36.47  +  .09 

26.86      .19 

51.78+  .19 

10.47      .14 

13.68     .39 1 

28.5 

47.10+  .03 

32.38  +  .05 

8.08  +  .09 

36.67      139 

26.95      .07 

51.81-  .06 

10.58      .08 

1 3.97  +  . lb 

Mar.  10  5 

47.11  -  .01 

32.39      .00 

8.07  -  .09 

37.11  +  .55 

26.98  +  .09 

51.62-  .98 

10.63  +  .09 

1 
14.05 -.03 

20.4 

47.08      .05 

32.37  -  .05 

8.03      .06 

37.77      .78 

26.98  -  .09 

51.26      .46 

10.63-  .09 

13.91      93 

30.4 

47.00      .08 

32.29      .10 

7.94      .10 

38.66      .99 

26.93      .06 

50.70      .63 

10.59      .06 

13.59      44  j 

Apr.   9.4 

46.91       .10 

32.18      .13 

7.83      .19 

39.76    1.17 

26.85      .09 

50.00      .78 

10.50      .09 

13.08     .58  J 

19.4 

46.80      .19 

32.04      .15 

7.70      .14 

41.00    1.39 

26.76      .11 

49.15      .90 

10.40      .19 

12.44     .70 

29.3 

46.68  -  .13 

31.88-  .16 

7.55  -  .16 

42.42+1.48 

26.64  -  .13 

48.20  -1.0+ 

10.26  -  .14 

11.68 -.80 

May   9.3 

46.55      .13 

31.71      .17 

7.39      .16 

43.96    1.59 

26.50      .13 

47.14    1.09 

10.12      .15 

10.85     .861 

19.3 

46.42      .13 

31.55      .16 

7.23      .15 

45.59    1.67 

26.38      .19 

46.03    1.14 

9.97      .15 

9.96     .891 

29.3 

46.29      .19 

31.39      .15 

7.08      .14 

47.29    1.71 

26.25      .19 

44.87    1.18 

9.82      .14 

9.07     .88  ( 

June  8.2 

46.17-  .11 

31.25-  .13 

6.94  -  .13 

49.00+1.69 

26.13-  .11 

43.68  -1.91 

9.68-  .13 

8.20 -.», 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

J7  Ootantis. 

j?3  Leonis. 

y>Urs.Maj. 

vUre.Maj. 

£  Hydra. 

X  Urs.  Maj. 

ir  Virginia. 

e  Corvi. 

Mean 
Solar 
Date. 

O            / 

174     0 

87°  27 

O          / 

44  54 

56°  18 

121°  15 

o         / 

41  36 

82°  46 

O           / 

112     0 

h     m 

11     0 

h     m 
11       1 

h  v  m 

11     3 

h     m 

11  12 

h     m 

11  27 

h     m 

11  40 

h     m 

11  55 

8 

h     m 

12    4 

8 

8 

8 

s 

8 

8 

8 

Feb.    8.6 

15.95+  .66 

18.08+  .15 

29.30  +  .91 

33.04  +  .99 

36.13 +.19 

15.38  +  .31 

14.50+  .99 

28.41  +  .93 

I8.G 

16  44+  .33 

18.22      .19 

29.49      .16 

33.23      .16 

36.30      .15 

15.65      .93 

14.70      .17 

28.62      .19  , 

28.5 

16.59  -  .01 

18.33      .08 

29.63      .11 

33.35      .10 

36.43      .10 

15.84      .15 

14.85      .13 

28.78      .14 

Mar.  1 0.5 

16.42     .34 

18.38+  .03 

29.71      .06 

33.44      .05 

36.50      .05 

15.96      .09 

14.96      .09 

28.90      .10 1 

20.5 

15.90      .66 

18.40  -  .01 

29.74  +  .01 

33.46  +  .01 

36.53  +  .01 

16.03  +  .04 

15.03      .06 

28.97      .06 , 

30.4 

15.11  -  .94 

18.37 -.04 

29.73  -  .03 

33.45  -  .03 

36.53  -  .03 

16.04  -  .09 

15.08  +  .03 

28.99  +  .09 , 

Apr.    9.4 

14.03    1.90 

18.33      .06 

29.67      .07 

33.39      .07 

36.48      .06 

15.98      .07 

15.08 -.01 

29.02     .00 

19.4 

12.73    1.44 

18.25      .08 

29.59      .10 

33.31      .10 

36.41      .08 

15.89      .11 

15.05      .05 

29.00  -  .03  | 

29.4 

11.16    1.64 

18.17      .09 

29.48      .19 

33.19      .19 

36.32      .10 

15.76      .15 

14.99      .07 

28.96      .06 1 

May   9.3 

9.44    1.79 

18.07      .10 

29.35      .13 

33.07      .13 

36.20      .19 

15.59      .17 

14.92      .08 

28.88      .08 

19.3 

7.59  -1.90 

I7.P6-.U 

29.21  -  .14 

32.92  -  .14 

36.07  -  .13 

15.41  -  .19 

14.85  -  .09 

28.79  -  .09  | 

29.3 

5.64     1.98 

17.85      .11 

29.06      .14 

32.77      .15 

35.94      .14 

15.21      .90 

14.76      .10 

28.70      .10 ' 

Jane  8.3 

3.63    9.00 

17.74      .10 

28.92      .13 

32.63      .14 

35.78      .15 

15.00      .90 

14.65      .11 

28.59      .11 

18.2 

1.64-1.97 

17.64  -  .09 

28.79  -  .19 

32.50  -  .19 

35.64  -  .14 

14.81  -  .19 

14.55  -  .10 

28.48 -.11 

Mean 
Solar 
Date. 

2  Can.  Veil. 

— *i 

6Urs.Min. 

■ 

<J«  Corvi. 

0  Can.Ven. 

y  Virginia, 
(mean.) 

31  Corate 
Berenices. 

yCassiop., 
S.  P. 

43  Cephei, 

8.  P.       | 

48°  43 

O           / 

1  41 

105°  54 

48°    2 

90°  50 

o         / 

61  51 

330°    7 

355°  40  ! 

h     m 

12  10 

h     m 

12  14 

h     m 

12  24 

b     ni 

12  28 

h     m 

12  36 

8 

h     m 

12  46 

h     m 

12  50 

h     m 

12  53  1 

8 

8 

8 

8 

8 

8 

8 

Feb.   8.6 

37.44  +  .29 

51.37+5.84 

10.75+  .94 

31.66+  .39 

5.39  +  .95 

20.83  +  .97 

2.01  -  .33 

36.97  -9.49 

18.6 

37.71      .94 

56.61     4.63 

10.97       .90 

31.95      .96 

5.62      .90 

21.09      .94 

1.72      .95 

34.76    9.00 

28.6 

37.93      .18 

60.63    3.39 

11.14       .16 

32.18      .90 

5.80      .16 

21.32      .90 

1.51       .18 

32.97    1.58  ' 

Mar.  10.5 

38.08      .19 

63.38    9.04 

11.28      .19 

32.36      .14 

5.94      .19 

21.49      .16 

1.37      .11 

31.60    1.11, 

80.5 

38.18      .07 

64.70  +0.69 

11.39      .08 

32.47      .09 

6.05      .10 

21.63      .11 

1.28-  .04 

30.75      .59 

30.5 

38.23  +  .09 

64.63  -0.76 

11.46+  .04 

32.55  +  .04 

6.14  +  .07 

21.71  +  .07 

1.28+  .04 

30.43  -  .01 

Apr.   9.5 

38.23  -  .09 

63.19    9.08 

11.48+  .01 

32.56  -  .01 

6.18+  .03 

21.77+  .03 

1.37      .19 

30.73  +  .54  , 

19.4 

38.19      .06 

60.47    3.31 

11.47-  .09 

32.54      .05 

6.19-  .01 

21.7/ -  .01 

1.54      .90 

31.51     1.05 

29.4 

38.12      .10 

56.58    4.38 

11.45      .04 

32.47      .08 

6.17      .09 

21.76      .04 

1.78       .99 

32.83    1.54: 

May   9.4 

38.00      .13 

51.72     5.97 

11.40      .06 

32.38      .11 

6.15      .04 

21.70      .06 

2.12      .37 

34.58    1.95 

19.3 

37.87 -.15 

46.05-5.97 

11.33-  .07 

32.25-  .14 

6.09  -  .06 

21.64-  .08 

2.51  +  .41 

36.72  +9  30 

29.3 

37.71      .16 

39.78    6.46 

1 1 .25      .08 

32.10      .16 

6.02      .07 

21.54      .10 

2.94      .46 

39.19    9.59 

Jane  8.3 

37.55      .17 

33.13    6.75 

11.16       .09 

31.94      .17 

5.94      .09 

21.44      .11 

3.43      .51 

41.89    9.78 

18.3 

37.38-  .17 

1 

26.29  -6.85 

11. 06 -.10 

31.77-  .17 

5.84  -  .10 

21.32-  .19 

3.96  +  .55 

44.74  +9  87 

1 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
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Mean 
Solar 
Date. 

S  Muses. 

e  Virginia. 

20Can.Ven. 

k  Octantis. 

B.A.C.4536. 

m  Virginia. 

tfApodia. 

*•  Hydra. 

160°  57 

h     m 

12  54 

78°  27 

h     m 

12  56 

o         / 

48  51 

h     m 

13  12 

175°  13 

h     m 

13  23 

O            / 

52  15 

h     m 

13  29 

O           t 

98    9 

b     m 

13  35 

166°  16 

h     m 

13  54 

116°    9 

b     m 

14    0 

Feb.  28.6 

a 
45.56  +  .49 

8 

42.67  +  .18 

8 

37.50  +  .96 

8 

25.07  +1.81 

8 

53.83  +  .98 

50.72  +  .92 

8 

40.24  +  .80 

8 

6.75 +.94 

Mar.10.6 

45.93      .32 

42.84      .15 

37.73      .90 

26.70    1.45 

54.08      .92 

50.92      .18 

40.98      .68 

6.98     .99 

20.6 

46.21      .33 

42.98      .11 

37.90      .15 

27.97    1.08 

54.25      .16 

51.08      .15 

41.60      .55 

7.20      .19 

30.5 

4G.38      .19 

43.07      .08 

38.02      .10 

28.85      .69 

54.40      .19 

51.22      .19 

42.08      .49 

7.36     .15 

Apr.   9.5 

46.46  +  .09 

43.14      .05 

38.10      .05 

29.35  +  .39 

54.50      .08 

51.33      .09 

42.44      .99 

7.49     .It 

19.5 

46.44  -  .06 

43.17+  .01 

38.13+  .01 

29.48  -  .07 

54.55  +  .03 

51.40  +  .06 

42.66  +  .16 

7.60  4-  .09 

29.5 

46.34      .15 

43.16-  .09 

38. 12 -.03 

29.21      .46 

54.56  -.01 

51.44+  .03 

42.76  +  .03 

7.68     .06 

May  9.4 

46.14      .94 

43.14      .04 

38.07      .07 

28.56      .84 

54.54      .04 

51.46      .00 

42.72  -  .10 

7.72 +.03 

19.4 

45.87      .31 

43.10      .06 

37.98     .10 

27.52    1.19 

54.48      .07 

51.45 -.09 

42.55      .93 

7.74      .00 

29.4 

45.53      .37 

43.03      .07 

37.88      .19 

25.19    1.48 

54.40      .10 

51.42      .04 

42.26      .35 

7.72  -  .03 

Jane  8.3 

45. 13 -.43 

42.95  -  .08 

37.74  -  .15 

23.55  -1.78 

54.28  -  .19 

51.37-  .06 

41.86-  .46 

7.69 -.05 

18.3 

44.66      .48 

42.87      .09 

37.58      .17 

21.62    9.03 

54.16      .14 

51.31      .08 

41.33      .56 

7.62     .07 

28.3 

44.15      .51 

42.76      .10 

37.41      .17 

19.50    9.91 

54.00      .16 

51.22      .09 

40.73      .64 

7.54     .00 

July  8.3 

43.65  -  .49 

42.65-  .11 

37.24  -  .16 

17.21  -4.33 

53.84  -  .17 

51.12-  .10 

40.05  -  .71 

7.43  -  .11 ' 

Meau 
Solar 
Date. 

d  Bootis. 

k  Virginia. 

4Urs.Min. 

6  Octantis. 

X  Bootis. 

1 — v ■*— 

A  Virginia. 

pHydri, 
S.  P. 

aApodia. 

64°  23 

h     m 

14     5 

99°  45 

h      m 

14    7 

O           1 

11  56 

h     m 

14    9 

173    9 

h     m 

14    9 

O          / 

43  24 

h     m 

14  12 

102°  52 

h     m 

14  13 

190°  24 

h     m 

14  33 

168  34 

h     in 

14  34  ; 

Mar.20.6 

A 

23.86  +  .19 

8 

2.38  +  .17 

8 

22.45  +  .63 

8 

28.75  +1.16 

8 

13.42 +.94 

8 

10.14+  .18 

55.52  -  .77 

8                     1 

17.57 +  .83 

30.6 

24.03      .14 

2.54      .15 

22.97      .43 

29.76      .99 

13.63      .18 

10.31       .15 

54.81       .64 

18.34     .70 

Apr.   9.5 

24.15      .10 

2.68      .19 

23.31       .94 

30.59      .66 

13.78      .13 

10.45      .13 

54.25      .47 

18.97     .55 

19.5 

24.24      .07 

2.78      .09 

23.45  +  .08 

31.11      .39 

13.88     .08 

10.57      .10 

53.88      .87 

19.44     .39 

29.5 

24.31      .05 

2.86      .06 

23.43  -  .13 

31.37+  .19 

13.94  +  .03 

10.65      .07 

53.71  -  .08 

19.76     .93 

May   9.4 

24.34  +  .09 

2.90  +  .03 

23.20  -  .31 

31.35-  .15 

13.95 -.09 

10.71  +  .04 

53.72  +  .19 

19.90 +.07, 

19.4 

24.33  -  .01 

2.93  4*  .01 

22.82      .46 

31.07      .49 

13.91      .06 

10.73+  .01 

53.94      .31 

19.90 -.09, 

29.4 

24.29      .04 

2.93  -  .03 

22.28      .60 

30.51      .69 

13.83      .10 

10.74  -  .01 

54.34      .50 

19.72     .96  j 

June  8.4 

24.24      .07 

2.90      .04 

21.62      .79 

29.69      .93 

13.72      .14 

10.71      .03 

54.94      .68 

19.39     .41 1 

18.3 

24.16      .09 

2.85      .06 

20.85      .81 

28.65    l.M 

13.56      .17 

10.67      .05 

55.70      .83 

18.90     .55 

28.3 

24.06  -  .11 

2.78  -  .08 

20.00  -  .89 

27.41  -1.39 

13.39-  .19 

10.60  -.08 

56.60  +  .96 

18.29  -.68 

July  8.3 

23.94      .13 

2.69      .10 

19.08      .94 

26.01     1.48 

13.19      .90 

10.51      .10 

57.62    1.09 

17.55     .79 

18.3 

23.81      ,15 

2.5B      .n 

te.i2    ,97 

24.46    1.61 

12.98      .99 

10.40      .11 

58.75    1.17 

16.71      .88 

28.2 

23.fl!>  -  .16 

2.46  -  .IS 

17.M-.W 

22.80-1.70 

12.75  -  .93 

10.28-  .19 

59.95  +1.91 

15.80 -.93 

ADDITIONAL  FIXED  STARS,  1890. 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mem 
Solar 
Date. 

33Booti8. 

47  Cephei, 
S.  P. 

ySeorpii. 

(JBootia. 

p  Ootantis. 

0Cor.Bor. 

yCamelop., 
S.P. 

6l  Apodis. 

O          1 

45    7 

h     m 

14  34 

348°  59 

h     m 

14  51 

114  51 

h     m 

14  57 

56°  16 

h     m 
15  11 

174    6 

h     m 

15  18 

60°  31 

h     m 

15  23 

340°  59 

h     m 

15  38 

168°  25 

h     m 

16     3 

Mar.30.6 

s 
46.01  +  .19 

8 

22.17  -.59 

38.77  +  .99 

8 

5.14 +  .99 

8 

8.78+1.73 

8 

18.54  +  .93 

8 

41.57-  .49 

8 

58.74  +1.07 

Apr.  9.6 

46.18      .15 

21.75      .39 

38.97      .18 

5.34      .18 

10.36    1.43 

18.75      .19 

41.21       .99 

59.76      .96 

19.5 

46.31      .11 

21. 53 -.11 

39.13      .16 

5.49      .14 

11.65     1.14 

18.91      .15 

41.00      .15 

60.66      .83 

29.5 

46.39      .06 

21.52  +  .10 

39.28     .13 

5.62      .11 

12.64      .63 

19.06      .19 

40.91  -  .03 

61.41       .68 

May  9.5 

46.44  +  .09 

21.74      .33 

39.38     .09 

5.71      .07 

13.31      .51 

19.16      .08 

40.94  +  .09 

62.02      .53 

19.5 

46.43  -  .03 

22.19  +  .54 

39.4(1  +  .06 

5.76  +  .03 

13.66+  .18 

19.23  +  .05 

41.10+  .99 

62.47  +  .37 

29.4 

46.38      .07 

22.81       .79 

39.51  +  .03 

5.78      .00 

13.66  -  .16 

19.27  +  .01 

41.39      .35 

62.75      .19 

Jane  8.4 

46.29      .10 

23.60      .88 

39.52  -  .01 

5.76  -  .04 

13.33      .49 

19.26-  .09 

41.80      .47 

62.85  +  .09 

18.4 

46.18      .13 

24.56    1.09 

39.49      .04 

5.70      .07 

12.68      .80 

19.22      .05 

42.33      .56 

62.78  -  .16 

28.4 

46.03      .17 

25.66    1.14 

39.45      .07 

5.62      .10 

11.73     1.10 

19.16      .08 

42.92      .64 

62.52      .34 

July  8.3 

45.84  -  .90 

26.84  +1.91 

39.37  -  .09 

5.50  -  .13 

10.47  -1.38 

19.06 -.11 

43.60  +  .79 

62.10-  .48 

J8.3 

45.63      .91 

28.08    1.96 

39.27      .11 

5.35      .15 

8.98    1.61 

18.93      .14 

44.35      .77 

61.56      .69 

28.3 

45.42      .99 

29.35    1.98 

39.15      .13 

5.19      .17 

7.26    1.79 

18.78      .16 

45.13      .79 

60.85      .77 

Aug.  7.3 

45.18      .93 

30.64    1JB 

39.00      .15 

5.01      .19 

5.41     1.88 

18.61      .18 

45.93      .80 

60.03      .86 

17.2 

44.95      .93 

31.90    1.95 

38.84      .16 

4.81      .90 

3.50    1.91 

18.42     .19 

46.73      .79 

59.13      .93 

27.2 

44.72  -  .99 

33.13+1.90 

38.67  -  .17 

4.61  -  .19 

1.59-1.88 

18.23  -  .19 

47.52  +  .77 

58. 18 -.98 

Mean 
Solar 
Date. 

p  Herculis. 

aCor.Bor. 
(mean.) 

/Apodia. 

7  Ui8.Min. 

^Ophiuchi. 

ir  Herculis. 

0Ophiuchi. 

dAr». 

o         / 

44  46 

h     m 

16    5 

O          / 

55  51 

h     m 

16  10 

168°  39 

h     m 

16  16 

13°  59 

h     m 

16  20 

105°  35 

h      m 

17     4 

O           / 

53    4 

h      m 

17  11 

114  53 

h     m 

17  15 

150°  35 

h      m 

17  21 

Apr.   9.6 

8 

19.30+  JM 

8 

34.49  +  .94 

8 

40.07  +1.09 

8 

47.56  +  .65 

8 

4.64  +  .98 

8 

13.70 +  .99 

8 

15.68+  .39 

8 

11.18+  .53 

19.6 

19.53      .91 

34.71      .90 

41.03      .90 

48.14      .51 

4.91      .95 

13.98      .98 

15.98      .98 

11.69      .49 

29.6 

19.73      .17 

34.89      .16 

41.86      .75 

48.58      .37 

5.15      .93 

14.23      .93 

16.24      .95 

12.16      .45 

May   9.6 

19.87      .19 

35.03      .14 

42.53      .60 

48.88      .99 

5.37      .90 

14.44      .90 

16.48      .93 

12.59      .40 

19.5 

19.98      .0* 

35.16      .10 

43.06      .44 

49.01  +  .06 

5.56      .18 

14.62      .16 

16.70      .90 

12.96      .34 

29.5 

20.04  +  .04 

35.23  +  .06 

43.41  +  .96 

49.00  -  .09 

5.73  +  .15 

'14.76+  .19 

16.88+  .17 

13.28  +  .98 

June  8.5 

20.05  -  .01 

35.25  +-.09 

43.57 +.07 

48.83      .94 

5.86      .11 

14.85      .08 

17.04      .14 

13.53      .91 

18.4 

20.02      .00 

35.26  -  .08 

43.55 -.11 

48.52      .38 

5.96      .08 

14.91  +  .04 

17.16      .10 

13.70      .13 

28.4 

19.93      .11 

35.22      .06 

43.36      .98 

48.06      .69 

6.02  +  .04 

14.92-  .01 

17.23      .05 

13.80+  .06 

July  8.4 

19.80      .15 

35.14      .10 

42.99      .48 

47.48      .64 

6.03      .00 

14.89      .05 

17.27  +  .01 

13.82  -  .01 

18.4 

19.63  -  .16 

35.02  -  .14 

42.45  -  .61 

46.79-  .74 

6.03  -  .03 

14.82  -  .10 

17.26  -  .03 

13.77-  .09 

28.3 

19.43      .91 

34.87      .17 

41.77      .74 

46.01       .89 

5.97      .07 

14.69      .15 

17.21       .06 

13.63      .17 

Aug.  7.3 

19.21      .94 

34.69      .19 

40.97      .86 

45.16      .88 

5.88      .10 

14.51      .19 

17.13      .10 

13.44      .93 

17.3 

18.96      .96 

34.49      .91 

40.06      .94 

44.25      .93 

5.76      .13 

14.32      .91 

17.00      .14 

13.18      .99 

27.3 

18.69      .97 

34.27      .99 

39.10      .98 

43.31       .95 

5.61      .16 

14.11       .93 

16.84      .17 

12.86      .33 

Sept.  6.2 

18.42 -.97 

34.06  -  .99 

38.11  -.97 

42.36  -  .94 

5.45  -  .17 

13.87  -  .94 

16.67-  .18 

12.51  -  .35 

16.2 

18.15      .96 

33.84      .93 

37.15      .93 

41.42      .91 

5.27      .18 

13.63      .95 

16.48      .19 

12.15      .36 

26,2 

17.90      .94 

33.62      .93 

36.24      .86 

40.55      .85 

5.10      .16 

13.38      .94 

16.30      .18 

11.78      .36 

Oct.    6.2 1  17.68 -.91 

33.38 -.94 

35.43  -  .76 

39.73  -  .76 

4.96  -  .13 

13.15 -.99 

16.13  -.17 

1 1.44 -.34 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

Groombr. 
944,S.P. 

i  Herculis. 

6  Herculis. 

o  Herculis. 

ASagittarii. 

xDraconis. 

f  Pavonifl. 

y  Lyra. 

355°    8 

h.     m 

17  26 

43°  56 

h     m 

17  36 

O          I 

52  44 

h     m 

17  52 

o         / 

61  15 

h     m 

18     3 

115°  29 

h     m 

18  21 

O          / 

17  19 

h     m 

18  23 

161°  31 
18  30 

o        * 

57  28 

b       B 

18  54 

May  19.6 
29.6 

Jane  8.5 
18.5 
28.5 

July  8.5 
18.4 
28.4 

Aug.  7.4 
17.4 

27.3 

Sept  6.3 

16.3 

26.3 

Oct.    6.2 

16.2 

s 
33.86  -  .46 
33.62-  .01 
33.84  +  .46 
34.54      .99 
35.67    1.34 

37.21  +1.73 
39.13    9.06 
41.32    9.36 
43.84    9.63 
46.57    9.81 

49.46  +9.95 

52.47  3.04 
55.54    3.06 
58.60    3.03 
61.59    9.95 

64.50  44.89 

8 

23.53  +  .18 
23.69     .14 
23.81      .10 
23.88  +  .05 
23.91  -  .01 

23.87  -  .07 
23.78      .19 
23.64      .17 
23.45     .91 
23.23      .94 

22.97  -  .97 
22.69      .99 
22.40      .30 
22.10      .99 
21.81      .98 

21.54  -.98 

8 

30.36  +  .90 
30.54      .15 
30.67      .11 
30.77      .07 

30.82  +  .03 

30.83  -  .01 
30.79      .06 

30.71  .11 
30.57      .16 
30.39     .19 

30.19- .91 
29.97      .93 

29.72  .95 
29.47      .95 
29.22      .94 

28.98 -.93 

8 

16.49  +  .91 
16.68      .17 
16.83      .13 
16.94      .09 
17.02      .06 

17.06  +  .09 
17.05 -.03 
16.99      .08 
16.89      .19 
16.75      .15 

16.58  -  .18 
16.39      .90 
16.18      .91 
15.96      .99 
15.74      .99 

15.53  -.91 

8 

12.24  +  .95 
12.48      .93 
12.70      .90 
12.88     .16 
13.02      .19 

13. 12 +.07 
13.17  +  .09 
13.17 -.09 
13.14      .06 
13.06      .10 

12.94  -  .14 
12.77      .17 
12.61      .18 
12.42      .19 
12.24      .18 

12.06 -.17 

8 

6.03  +  .43 
6.40      .31 
6.65     .19 
6.77  +  .06 
6.76  -  .07 

6.62  -  J90 
6.37      .39 
6.01       .43 
5.53      .53 
4.95     .61 

4.29  -  .69 
3.57      .75 
2.80      .78 
2.01      .80 
1.20     .80 

0.41  -  .77 

8 

14.25  +  .64 
14.86      .57 
15.40      .47 
15.82      .36 
16.12     .94 

16.29 +.19 
16.36      .00 
16.29  -  .13 
16.10      J95 
15.80      .35 

15.40 -.45 
14.90     .53 
14.35     .57 
13.77      .59 
13.18      J60 

12.59  -  .56 

8 

50.96  + J95 
51.20     .99 
51.41      .18 
51.57     .14 
51.69     .10 

51.77 +.06 
51.81  +.01 
51. 79 -.04 
51.74     .09 
51.63     .13 

51. 47 -.17, 
51.29     .19' 
51.06     .91 
50.86     .» 
50.63     M 

50.40  -  .99 

Mean 
Solar 
Date. 

i  Lyra?. 

25  Camelop. 
S.P. 

6  Lyra. 

0Cygni. 

/?Sagitt». 

dCygni. 

Groombr. 
1374,S.P. 

e  Pavonis. 

O          / 

54     4 

h     m 

19    3 

352°  37 

h     m 

19     7 

O           / 

52    4 

h     m 

19  12 

62°  16 

h     m 

19  26 

O           / 

72  47 

h     m 

19  36 

o         / 

45    8 

h     m 

19  41 

344°  13 

h     m 

19  46 

163°  12 

h     m 

19  47 

May  29.6 

June  8.6 

18.6 

28.5 

July  8.5 

18.5 
28.5 
Aug.  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.    6.3 
16.2 

26.2 
Nov.  5.2 

8 

24.09  +  .94 
24.31      .90 
24.49      .15 
24.61      .10 
24.70      .06 

24.73  +  .01 
24.72  -  .04 
24.66      .09 
24.55      .14 
24.39      .18 

24.20  -  .90 
23.99      .99 
23.75      .94 
23.51      .94 
23.27      .93 

23.03  -  .91 
22.83  -  .19 

8 

47.01  -  .69 

46.53  .34 
46.34  -  .05 
46.44  +  .94 
46.82      .59 

47.48  +  .60 

48.42  1.06 
49.59    1.97 
50.96    1.48 

52.54  1.67 

54.31  +1.83 
56.20    1.94 
58.18    9.09 
60.24    9.07 

62.32  9.08 

64.39  +9.03 

66.43  +1.96 

8 

34.41  +  .95 
34.64      .91 
34.83      .16 
34.96      .19 
35.06      .07 

35.10+  .09 
35. 10 -.03 
35.04      .09 
34.92      .14 
34.76      .18 

34. 57 -.91 
34.35      .93 
34.11      .95 
33.86      .95 
33.61      .94 

33.37  -  .93 
33.15-  .99 

8 

18.39  +  .94 
18.62      .99 

18.83  .18 
18.98      .13 
19.09      .09 

19.17+  .05 
19.19     .00 
19. 17 -.04 
19.11      .08 
19.00      .13 

18.84  -  .17 
18.67      .19 
18.47      .90 
18.26     .91 
18.05      .90 

17.85  -.19 
17.66  -  .18 

8 

7.48  +  .96 
7.73      .93 
7.95      .91 
8.15      .17 
6.28      .19 

8.38  +  .08 

6.45  +  .04 

8.46  -  .01 

8.43  .05 
8.35      .09 

8.25  -  .19 

8.11        .15 

7.95      .17 
7.78      .17 
7.61      .16 

7.44  -  .15 
7.30  -  .13 

8 

33.69  +  .99 
33.96      .95 
34.19      .90 
34.36      .14 
34.47      .09 

34.55  +  .04 

34.55  -  .09 
34.51      .08 
34.40      .13 
34.25      .17 

34.05  -  .91 
33.82      .94 

33.56  .97 
33.28      .96 
33.00      .98 

32.72-  .97 
32.44  -  .96 

8 

58.04  -  .36 
57.74      .93 
57.57  -  .10 
57.53  +  .09 
57.62      .15 

57.84  +  .98 
58.18      .41 

58.64  .59 
59.21      .61 
59.87      .79 

60.65  +  .81 
61.49      .87 
62.39      .93 
63.35      .98 
64.35    1.00 

65.34  +1.01 
66.36 +.99 

8 

54.94  +  .99 

55.69  .70 
56.35     M 
56.90     .49 
67.34     .37 

57.65  +  .93 
57.80 +  .08 
67.82  -.05 

57.70  .18 
57.45     .31 

57.08 -.43 
56.58     .53 
56.02     JSB 
55.40     .63 
54.76     .65 

54.11  -  -64 

53.49  -J» 

- 
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fj= 

APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

ySagitto. 

oSagittarii 

dAquilaa. 

31  Cygni. 

aDelphini. 

0Pavonis. 

\ff  Capricor. 

e  Cygni. 

70  49 

h     m 

19  53 

o         / 

118     1 

h     m 

19  55 

o         / 

91     9 

h     m 

20     5 

43°  36 

h     m 

20  10 

O          / 

74  29 

h     ra 

20  34 

156°  36 

h     m 

20  35 

115°  40 

h     m 

20  39 

56°  27 

h     m 

20  41 

J  duel  8.6 

s 
53.50  +  .19 

8 

55.35  +  .95 

8 

39.25  +  .91 

8 

11.93+  .93 

8 

33.15+  .23 

8 

5.79  +  .54 

8 

36.42  +  .27 

47. 14 +.96 

28.6 

53.68      .16 

55.59      .91 

39.45      .18 

12.14      .18 

33.37      .20 

6.29      .46 

36.68      .94 

47.38      .99 

July  8.5 

53.83      .13 

55.77      .17 

39.60      .15 

12.30      .13 

33.56      .16 

6.72      .39 

36.91      .91 

47.58      .17 

18.5 

53.94      .09 

55.93      .13 

39.75      .11 

12.41       .07 

33.70      .12 

7.07      .30 

37.10      .17 

47.72      .19 

28.5 

54.00  -1-  .04 

56.03      .08 

39.85      .07 

12.44  4-  .01 

33.80      .08 

7.33      .90 

37.24      .19 

47.82      .07 

Aug.  7.5 

54.02      .00 

56.09  +  .03 

39.89  +  .09 

12.44-  .04 

33.86  +  .04 

7.46  +  .09 

37.34  +  .07 

47.87  +  .09 

17.4 

54.00  -  .04 

56.08  -  .09 

39.89  -  .09 

12.37      .10 

33.89      .00 

7.49  -  .01 

37.38 +.09 

47.87  -  .09 

27.4 

53.93      .09 

56.03      .06 

39.85      .06 

12.25      .15 

33.86  -  .05 

7.43      .12 

37.38  -  .03 

47.83      .07 

Sept  6.4 

53.82      .13 

55.95      .10 

39.78      .09 

12.06      .90 

33.79      .09 

7.25      .92 

37.33      .07 

47.73      .11 

16.4 

53.69      .15 

55.82      .14 

39.67      .19 

11.85      .23 

33.69      .12 

6.99      .30 

37.25      .11 

47.60      .15 

26.3 

53.51  -  .17 

55.66-  .17 

39.53-  .15 

11.60-  .96 

33.55  -  .15 

6.66  -  .36 

37.12 -.14 

47.42  -  .18 

Oct.    6.3 

53.34      .18 

55.49      .18 

39.37      .16 

11.33      .98 

33.39      .16 

6.27      .41 

36.97      .16 

47.24      .90 

16.3 

53.16      .19 

55.31       .18 

39.22      .16 

11.04      .99 

33.23      .17 

5.84      .44 

36.80      .17 

47.03     .91 

26.3 

52.97      .18 

55.13      .17 

39.06      .15 

10.76      .98 

33.06      .16 

5.39      .45 

36.64      .17 

46.83      .91 

Nov.  5.2 

52.80      .10 

54.97      .15 

38.91      .14 

10.48      .27 

32.90      .15 

4.94      .43 

36.47      .16 

46.62      .20 

15.2 

52.66  -  .14 

54.84  -  .19 

38.78 -.19 

10.22 -.95 

32.76  -  .14 

4.52 -.40 

36.34  -  .14 

46.42  -  .19 

25.2 

52.55 -.11 

54.73  -  .09 

38.68  -  .09 

9.98  -  .93 

32.62  -.13 

4.14 -.36 

36.20 -.13 

46.24  -  .17 

Mean 
Solar 
Date. 

July   8.6 

rCygni. 

C  Capri  cor. 

74  Cygni. 

/I'Octantis. 

£  Chamffile- 
ontis,  S.P. 

ir«  Cygni. 

16Pegasi. 

«■  Pegasi. 

52°  26 

h     m 

21   10 

112°  53 

h     m 

21  20 

O           / 

50    5 

h     m 

21  32 

173°  14 

h     m 

21  34 

189°  33 

h     m 

21  36 

O           1 

41  12 

h     m 

21  42 

64  36 

h     m 

21  48 

57°  22 

h     m 

22     5 

8 

25.91  +  .90 

8 

25.03  +  .94 

8 

34.23  +  .23 

8 

9.61  +1.45 

8 

59.43  -  .81 

8 

45.73  +  .28 

8 

5.05  +  .94 

8 

7.74  +  .96 

18.6 

26.09     .16 

25.25      .90 

34.44      .18 

10.92    1.17 

58.67      .68 

45.97      .21 

5.27      .19 

7.98      .91 

28.5 

26.22      .11 

25.43      .15 

34.59      .13 

11.95      .68 

58.07      .49 

•46.14      .15 

5.44      .14 

8.17      .16 

Aug.  7.5 

26.31  +  .06 

25.56      .10 

34.71       .09 

12.68      .56 

57.70      .97 

46.26      .09 

5.56      .10 

8.31      .19 

17.5 

26.34      .00 

25.64      .05 

34.76  +  .03 

13.07+  .22 

57.54  -  .06 

46.32  +  .03 

5.65      .06 

8.41       .07 

27.5 

-26.31  -  .05 

25.67  +  .01 

34.76  -  .02 

13.13-  .11 

57.59  +  .18 

46.31  -  .02 

5.69  +  .09 

8.46  +  .09 

Sept  6.4 

26.24      .09 

25.67  -  .03 

34.71       .07 

12.85      .44 

57.91      .42 

46.27      .07 

5.68  -  .03 

8.46  -  .09 

16.4 

26.13      .13 

25.62      .07 

34.62      .11 

12.25      .77 

58.43      .63 

46.17      .13 

5.63      .07 

8.43      .06 

26.4 

25.97      .17 

25.52      .10 

34.49      .15 

11.31      1.07 

59.16      .83 

45.99      .19 

5.54      .10 

8.35      .10 

Oct.    6.4 

25.79      .30 

25.41      .13 

34.31       .19 

10.12     1.30 

60.09    1.02 

45.79      .99 

5.42      .13 

8.24      .13 

16.3 

25.58  -  .91 

25.27  -  .15 

34.11  -  .91 

8.71  -1.48 

61.20+1.17 

45.56  -  .24 

5.29  -  .15 

8.09  -  .16 

26.3 

25.37      .91 

25.11      .16 

33.90      .22 

7.16     1.60 

62.43    1.96 

45.32      .95 

5.12      .17 

7.92      .17 

Nov.  5.3 

25.16      .91 

24.95      .15 

33.69      .22 

5.51     1.65 

63.73    1.33 

45.06      .27 

4.96      .17 

7.75      .18 

15.3 

24.95      .90 

24.81      .14 

33.47      .21 

3.85    1.64 

65.09    1.35 

44.78      .27 

4.79      .16 

7.57      .18 

25.2 

24.75      .19 

24.68      .13 

33.27      .20 

2.22    1.58 

66.43    1.31 

44.52      .26 

4.65      .14 

7.39      .17 

Dec.   5.2 

1 

24.57  -  .17 

24.56  -  .19 

33.07  -  .19 

0.69  -1.45 

67.70  +1.99 

44.27  -  .94 

4.51  -  .19 

7.23  -  .15 

376 


ADDITIONAL  FIXED  STARS,  1890. 


APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

v  Ootantis. 

y  Aquarii. 

a  Aquarii. 

aLacert©. 

lOLacertflB. 

^Octantis. 

APegasL 

Groombr. 
1706,SP: 

176°  32 

h     m 

22  10 

O           / 

91  57 

h     m 

22  15 

101°  15 

h     m 

22  24 

o         / 

40  17 

h     m 

22  26 

51°  32 

h     m 

22  34 

171°  58 
h     m 

22  34 

O           1 

67     1 

h     m 

22  41 

348  22 
22  5™ 

July  8.6 

8 

43.49  +3.06 

8 

59.97  +  .96 

8 

50.96  +  .96 

8 

47.30  +  .39 

8 

21.05+  .99 

8 

53.91  +1.40 

8 

15.35  +  sn 

5.92-44 

18.6 

46.33    9.60 

60.21      .99 

51.21       .93 

47.60      .97 

21.32      .95 

55.27    1.98 

15.61      .94 

5.35     J* 

28.6 

48.68    9.09 

60.41       .18 

51.43      .90 

47.85      .91 

21.55      .91 

56.47    1.08 

15.84      .90 

4*93     M 

Aug.  7.6 

50.50     1.59 

60.57      .14 

51.62      .16 

48.02      .15 

21.73     .16 

57.43      .84 

16.02      .16 

4.63     M 

17.5 

51.72      .90 

60.70      .10 

51.74      .11 

48.15      .10 

21.87     .11 

68.15      .58 

16.15      .19 

4.46 -.10 

27.5 

52.30  +  .95 

60.78  +  .06 

51.83  +  .07 

48.21  +  .04 

21. 95 +.06 

68.59  +  .30 

16.25  +  .98 

4.44  +  M 

Sept  6.5 

52.22  -  .49 

60.82 +.09 

51.89 +.03 

48.23  -  .01 

21.98  +  .01 

58.75  +  .01 

16.31  +  .04 

4.57     Si 

16.5 

51.46    1.05 

60.82  -  .09 

51. 90 -.01 

48.19      .07 

2J.97-  .03 

58.61  -  .98 

16.32- .01 

4.87     M 

26.4 

50.12    1.65 

60.78      .05 

51.87      .04 

48.09      .19 

21.92      .07 

58.18      .56 

16.29      .05 

5.33     JO 

Oct.    6.4 

48.17    9.91 

60.72      .08 

51.81      .07 

47.96      .17 

21.82      .11 

57.50      .79 

16.23      .08 

5.93     .67 

16.4 

45.70  -9.66 

60.63  -  .10 

5 1.73 -.10 

47.76  -  .90 

21 .69 -.14 

56.60  -1.00 

16.13-  .10 

6.66  +  -M 

26.3 

42.85    3.01 

60.52      .11 

51.61      .19 

47.56      .22 

21.54      .16 

55.50    1.18 

16.03      .19 

7.67     JB 

Nov.  5.3 

39.68    3.95 

60.40      .19 

51.50      .19 

47.33      .94 

SI. 37      .18 

54.24    l.3l 

15.90      .13 

a57    I.M 

15.3 

36.36    3.34 

60.27      .19 

51.37      .13 

47.07      .98 

21.17      .19 

52.88    1.38 

15.77      .14 

9.69    1.17 

25.3 

33.00    3.39 

60.16     .19 

51.24      .19 

46.82      .98 

20.99      .19 

51.47    1.39 

15.62      .15 

10.91    IJS 

Deo.   5.2 

29.73  -3.15 

60.04  -  .n 

51.13 -.11 

46.56  -  .95 

20.80  -  .19 

50.10-1.35 

15.48 -.14 

12.16  +1.91 

15.2 

26.70-9*5 

59.94  -  .09 

51. 02 -.10 

46.32  -  .93 

20.61  -  .18 

48.77  -1.98 

15.35  -  .13 

13.43+1.91 

Mean 
Solar 
Date. 

oAndrom. 

^Aquarii. 

rPegasi. 

AAndrom. 

t1  Aquarii. 

(JSculptoris. 

T^Octantia. 

33Piflcium. 

O          / 

48  16 

h     m 

22  56 

96°  39 

h      m 

23    8 

66°  52 

h     m 

23  15 

44     9 
h     m 

23  32 

108  54 

h     m 

23  38 

118°  45 
h     m 

23  43 

172°  38 

h     m 

23  45 

o        / 

96  20 

h    m 

23  59 

July28.6 

8 

53.59  +  .95 

8 

39.33  +  .93 

13.30  +  .99 

8 

12.79  +  .98 

8 

31.51  +  .97 

8 

13.57+  .99 

45.23  +1.48 

8 

43.86  4-  X 

Aug.  7.6 

53.81       .19 

39.54      .19 

13.51       .19 

13.06      .94 

31.76      .93 

13.84      .94 

46.62    1.99 

44.10     .81 

17.6 

53.97      .14 

39.71      .15 

13.69      .15 

13.28      .19 

31.97      .18 

14.06      .90 

47.80    1.08 

44.32     M 

27.5 

54.08     .09 

39.84      .11 

13.81       .10 

13.43      .14 

32.13      .14 

14.25      .16 

48.73      .79 

44.50     .16 

Sept.  6.5 

54.15+  .04 

39.93      .07 

13.90      .06 

13.55      .10 

32.26      .11 

14.39      .19 

49.37      .49 

44.63     .19 

16.5 

54.16-  .01 

39.99  +  .04 

13.95  +  .03 

13.62+  .04 

32.35  +  .07 

14.48  +  .07 

49.71  +  .90 

44.73 +.01 

26.5 

54.13      .05 

40.00      .00 

13.97      .00 

13.63 -.01 

32.40  +  .03 

14.53+  .03 

49.76  -  .19 

44.81     .65 

Oct.    6.4 

54.06      .09 

39.99  -  .03 

13.94  -  .04 

13.61      .05 

32.40  -  .01 

14.55-  .01 

49.47      .43 

44.63 +  .01 

16.4 

53.95      .19 

39.94      .06 

13.89      .07 

13.54      .09 

32.36      .04 

14.51      .05 

48.89      .79 

44.83 -.«B 

26.4 

53.82      .15 

39.87      .08 

13.80      .10 

13.43      .13 

32.32     .06 

14.45      .08 

48.03      .98 

44.80     .05 

Nov.  5.4 

53.64  -  .16 

39.77  -  .10 

13.70-.il 

13.29-  .16 

32.24  -  .09 

14.36  -  .10 

46.92  -1.91 

44.74  -  .67 

15.3 

53.46      .19 

39.67      .11 

13.58      .19 

13.11      .18 

32.14      .11 

14.25      .19 

45.62    1.38 

44.67     .06 

25.3 

53.27      .90 

39.56      .11 

13.45      .13 

12.92      .19 

32.03      .19 

14.13      .13 

44.17     1.49 

44.58     .01 

Dec.  5.3 

53.06      .90   39.45      .10 

13.32      .13 

12.72      .90 

31.91      .19 

13.99      .14 

42.64     1.56 

44.46     .10 

15.3 

52.87      .19   39.34      .10 

13.19      .13 

12.51      .91 

31.80      .19 

13.86      .14 

4 1 .06    1.57 

44.38     .U 

25.2 

52.69  -  .19 

39.25  -  .09 

13.06 -.19 

12.30-  .91 

31.68-  .11 

13.72 -.13 

39.51  -1.50 

44.27  -  .11 

35.2 

52.50  -  .18 

39.17  -  .08 

12.94  -  .11 

12.09-  .91 

31 .58 -.09 

13.59 -.19 

38.06  -1.39 

44. 16 -.10 

SOLAR  EPHEMERIS,   1890. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Oate. 

Apparent  Right 
Ascension. 

Apparei 
Deollnati 

Mean  Noon. 

it 
on. 

Hourly 
Motion. 

Sanation 
of  Time 

for 

Apparent 

jfoon. 

Semi- 
diameter 

at 
Apparent 

Koon. 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

App. 
Noon. 

Right 
Aacen. 

Decli- 
nation. 

Jan.   1 

h    m     s 
18  49  11.67 

12.40 

O          /        // 

-22  58  17.6 

16.8 

8 

11.090 

+19.98 

m     a 
+  3  59.95 

16  1&43 

m    s 
1  11.07 

h  m     s      1 
18  45  11.79, 

2 

18  53  36.20 

37.03 

22  52  52.8 

51.8 

11.014 

14.11 

4  27.94 

16  18.43 

1  11.02 

18  49    8.35 

3 

18  58   0.36 

1.27 

22  46  60.7 

59.5 

10.997 

15.93 

4  55.54 

16  18.43 

1  10.97 

18  53    4.91  \ 

4 

19    2  24.11 

25.10 

22  4041.4 

40.0 

10.980 

16.96 

5  22.73 

16  18.42 

1  10.91 

18  57    1.47 

5 

19    6  47.41 

48.48 

22  33  55.2 

53.6 

10.901 

17.48 

5  49.49 

16  18.40 

1  10.85 

19    0  58.03 

6 

19  11  10.26 

11.41 

-22  26  42.3 

40.4 

10.949 

+18.59 

+  6  15.79 

16  18.37 

1  10.79 

19    4  54.59 

7 

19  15  32.63 

33.85 

22  19   2.9 

0.7 

10.999 

19.68 

6  41.60 

16  18.34 

1  10.72 

19    851.14 

8 

19  19  54.49 

55.78 

22  10  57.2 

54.7 

10.900 

90.77 

7    6.91 

16  18.30 

1  10.65 

19  12  47.70 

9 

19  24  15.83 

17.19 

22   2  25.4 

22.6 

10.878 

91.85 

7  31.70 

16  18.26 

1  10.57 

19  16  44.26 

10 

19  28  36.63 

38.06 

21  53  27.8 

24.7 

10.855 

99.93 

7  55.94 

16  18.21 

1  10.49 

19  20  40.82 

11 

19  32  56.86 

58.36 

-21  44    4.6 

1.2 

10.831 

443.99 

+  8  19.62 

1618.16 

1  10.41 

19  24  37.37 

12 

19  37  16.50 

18.07 

21  34  16.1 

12.4 

10.806 

95.04 

842.71 

16  18.10 

1  10.33 

19  28  33.93 

13 

19  41  35.53 

37.16 

21  23  62.7 

58.6 

10.780 

96.08 

9   5.18 

16  18.04 

1  10.25 

19  32  30.49 

14 

19  45  53.93 

55.62 

21  13  24.4 

20.1 

10.753 

97.10 

9  27.02 

16  17.96 

1  10.16 

19  36  27.05 

15 

19  50  11.69 

13.44 

21    2  21.7 

17.1 

10.796 

96.11 

9  48.23 

16  17.88 

1  10.07 

19  40  23.60 

16 

19  54  28.79 

30.60 

-20  50  54.8 

49.9 

10.698 

+99.11 

+  10    8.77 

16  17.80 

1    9.97 

19  44  20.16 

17 

19  58  45.19 

47.05 

20  38  64.1 

58.8 

10.669 

90.10 

10  28.62 

16  17.72 

1    9.87 

19  48  16.71 

18 

20    3   0.88 

2.79 

20  26  49.9 

44.3 

10.640 

91.08 

10  47.76 

16  17.63 

1    9.77 

19  52  13.27 

19 

20    7  15.86 

17.82 

20  14  12.6 

6.7 

10.609 

99.03 

II    6.17 

16  17.54 

1    9.67 

19  56    9.83 

20 

20  1 1  30.09 

32.10 

20    1  12.4 

6.2 

10.578 

99.98 

1123.84 

16  17.44 

1    9.56 

20    0   6.39 

21 

20  15  43.57 

45.62 

-19  47  49.7 

43.2 

10.546 

+33.91 

+1 1  40.76 

16  17.34 

1    9.46 

20   4    2.94 

22 

20  19  56.27 

58.36 

19  33  66.0 

58.1 

10.514 

94.89 

1156.90 

16  17.24 

1    9.35 

20    7  59.50 

23 

20  24    8.18 

10.31 

19  19  58.5 

51.3 

10.481 

95.79 

12  12.25 

16  17.14 

1    9.24 

20  1156.06 

24 

20  28  19.29 

21.45 

19    5  30.6 

23.0 

10.447 

96.60 

12  26.80 

16  17.03 

1    9.13 

20  15  52.62 

25 

20  32  29.58 

31.78 

18  50  41.7 

33.8 

10.413 

37.46 

12  40.53 

16  16.91 

1    9.02 

20  19  49.17  | 

26 

20  36  39.05 

41.28 

-18  35  32.3 

24.1 

10.378 

+38.31 

+12  63.44 

16  16.79 

1    8.91 

20  23  45.73 ! 

27 

20  40  47.70 

49.96 

18  19  62.9 

54.3 

10.343 

39.15 

13    5.52 

16  16.67 

1    8.80 

20  27  42.28 

28 

20  44  55.51 

57.79 

18   4  13.4 

4.6 

10.906 

39.96 

13  16.77 

16  16.55 

1    8.68 

20  31  38.84 

29 

20  49   2.48 

4.78 

17  47  64.7 

55.6 

10.973 

40.76 

13  27.18 

16  16.42 

1    8.57 

20  35  35.39 

30 

20  53   8.61 

10.93 

17  3137.1 

27.7 

10.938 

41.54 

13  36.75 

16  16.29 

1    8.45 

20  39  31.95 

31 

20  57  13.90 

16.24 

-17  14  50.9 

41.2 

10.909 

+49.31 

+13  45.48 

16  16.15 

1    8.34 

20  43  28.50 

Feb.   1 

21    1  18.35 

20.70 

16  57  46.5 

36.5 

10.168 

43.06 

13  53.37 

16  16.01 

1    8.22 

20  47  25.06 

2 

21    5  21.96 

24.32 

16  40  24.3 

14.0 

10.194 

43  78 

14    0.42 

16  15.86 

1    8.11 

20  5121.61 

3 

21    9  24.75 

27.12 

16  22  44.8 

34.3 

10.100 

44.50 

14    6.64 

16  15.71 

1    7.99 

20  55  18.17 

4 

21  13  26.72 

29.10 

16   4  48.3 

37.6 

10.066 

45.90 

14  12.05 

16  15.54 

1    7.88 

20  59  14.72 

5 

21  17  27.88 

30.26 

-15  46  35.3 

24.4 

10.099 

+4*T87 

+14  16.64 

16  15.37 

1    7.76 

21    3  11.28 

6 

21  21  28.23 

30.61 

15  27  66.2 

55.1 

9.998 

46.54 

14  20.43 

16  15.20 

1    7.65 

21    7    7.83 

7 

21  25  27.78 

30.16 

15   921.3 

10.0 

9.965 

47.19 

14  23.42 

16  15.02 

1    7.53 

21  11    4.39 

8 

21  29  26.55 

28.93 

14  50  20.9 

9.4 

9.933 

47.89 

14  25.62 

16  14.84 

1    7.42 

21  15    0.94 

9 

21  33  24.54 

26.92 

14  30  65.6 

53.9 

9.901 

48.44 

14  27.05 

16  14.66 

1    7.31 

21  18  57.50 

10 

21  37  21.77 

24.15 

-14  11  35.8 

23.9 

9.869 

+49.04 

+14  27.72 

16  14.47 

1    7.20 

2122  54.05 

11 

21  41  18.25 

20.62 

1351  51.8 

39.8 

9.838 

49.69 

14  27.63 

16  14.28 

1    7.09 

21  26  50.61 

12 

21  45  13.98 

16.34 

13  31  54.1 

42.0 

9.807 

50.19 

14  26.80 

16  14.08 

1    6.98 

21  30  47.16 

13 

21  49   8.97 

11.32 

13  11  43.1 

30.9 

9.777 

50.74 

14  25.23 

16  13.88 

1    6.87 

21  34  43.72 

14 

21  53    3.23 

5.57 

1251  19.1 

6.8 

9.747 

51.97 

14  22.95 

16  13.68 

1    6.76 

21  38  40.27 

15 

21  56  56.78 

59.10 

-12  30  42.6 

30.2 

9.717 

+51.79 

+14  19.94 

16  13.47 

1    6.66 

21  42  36.83 

16 

22   0  49.62 

51.93 

-12   9  53.9 

41.4 

9.687 

+59.96 

+  14  16.21 

16  13.26 

1    6.56 

21  46  33.38 

NOTB.—i'or  mean  time  interval  of  semidiameter  passing  meridian,  subtract  0M9  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

Semi- 
diaincter 

Sidereal 
Time  of 

| 
Sidereal 
Time 

Date. 

for 
Apparent 

at 

Apparent 

Noon. 

Seinid. 

of 

Me.Koo, 

App. 
boon. 

Mean  Noon. 

App. 
Moon. 

Right 
Ascen. 

Decli- 
nation. 

Passing 
M«th1. 

Mean 

h     IU      8 

a 

o         /      // 

-12   9  53.9 

„ 

s 

„ 

m      a 

/     // 

m    » 

h    m     8 

Feb. 16 

22    0  49.62 

51.93 

41.4 

9.687 

+59.98 

+  14  1G.2I 

16  13.26 

1  6.56 

21  46  33.38 

17 

22    4  41.77 

44.06 

1 1  48  53.5 

41.0 

9.658 

59.76 

14  11.78 

16  13.04 

1  6.46 

21  50  29.94 

18 

22    8  33.22 

35.49 

1 1  27  42.0 

29.4 

9.630 

53  21 

14    6.67 

16  12.82 

1  6.36 

21  54  26.49 

19 

22  12  23.99 

26.24 

11    6  19.7 

7.1 

9.609 

53.65 

14    0.89 

16  12.60 

1  6.26 

21  58  21.03; 

20 

22  16  14.09 

16.31 

10  44  46.9 

34.3 

9.574 

54.08 

13  54.43 

16  12.38 

1  6.16 

22   2  19.60 

21 

22  20    3.54 

5.73 

-10  22  64.1 

51.5 

9.547 

+54.48 

+13  47.31 

16  12.16 

1  6.07 

22    6  16.15 

22 

22  23  52.34 

54.50 

10    0  71.8 

59.2 

9.590 

54.87 

13  39.56 

16  11.94 

1  5.98 

22  10  12.70 

23 

22  27  40.50 

42.63 ' 

9  38  70.4 

57.9 

9.494 

55.24 

1331.16 

16  11.71 

1  5.89 

2214   9.26 

24 

22  31  28.04 

30.14 

9  16  60.4 

47.9 

9.469 

55.59 

13  22.14 

16  11.49 

1  5.80 

22  18   5.81 

25 

22  35  14.97 

17.04 

8  54  42.1 

29.7 

9.444 

55.93 

13  12.51 

16  11.26 

1  5.71 

22  22  2.37 

26 

22  39    1.31 

3.35 

-  8  32  15.9 

3.6 

9.490 

+56.35 

+  13    2.30 

16  11.03 

.1  5.62 

22  25  58.9* 

27 

22  42  47.08 

49.09 

8    9  42.3 

30.1 

9.396 

56.55 

12  51.52 

16  10.80 

1  5.54 

22  29G5.47 

28 

22  46  32.30 

34.28 

7  46  61.7 

49.6 

9.373 

56.83 

12  40.19 

16  10.57 

1  5.47 

22  33  52.02 

Mar.  1 

22  50  16.99 

18.93 

7  24  14.5 

2.5 

9.351 

57.10 

12  28.32 

16  10.33 

1  5.40 

22  37  48.58 

2 

22  54    1.15 

3.06 

7    1  21.0 

9.2 

9.330 

57.36 

12  15.92 

16  10.09 

1  5.33 

22  4145.13 

3 

22  57  44.61 

46.69 

-  6  38  21.7 

10.1 

9:310 

+57.59 

+12    3.03 

16    9.84 

1  5.26 

22  45  41.69 

4 

23    1  28.01 

29.84 

6  15  16.9 

5.5 

9.991 

57.80 

1 1  49.67 

16    9.60 

1  5.19 

22  49  38.24 

5 

23    5  10.76 

12.55 

5  51  67.0 

55.8 

9.979 

58.00 

1 1  35.86 

16    9.35 

1  5.13 

22  53  34.80 

6 

23    6  53.08 

54.83 

5  28  52.5 

41.4 

9.955 

58.19 

II  21.62 

16    9.09 

1  5.07 

22  5731.35 

7 

23  12  34.99 

36.70 

5    5  33.7 

22.7 

9.939 

68.37 

11    6.99 

16    8.83 

1  5.01 

23    197.90 

8 

23  16  16.53 

18.20 

-  4  42  10.7 

0.0 

9.994 

+58.53 

+  10  51.97 

16    8.57 

1  4.95 

23   5  24.45 

9 

23  19  57.71 

59.34 

4  18  44.0 

33.6 

9.909 

58.68 

10  36.59 

16    8.30 

1  4.90 

23   921.01 

10 

23  23  38.55 

40.14 

355  14.1 

3.9 

9.196 

58.81 

10  20.88 

16    8.03 

1  4.85 

23  13  17.56 

11 

23  27  19.09 

20.64 

3  31  41.3 

31.4 

9.183 

58.92 

10    4.87 

16    7.76 

1  4.61 

23  17  14.11 

12 

23  30  59.34 

60.65 

3    7  65.9 

56.2 

9.179 

59.02 

9  48.56 

16    7.49 

1  4.76 

23  21  10.66 

13 

23  34  39.31 

40.77 

-  2  44  28.3 

18.9 

9.161 

+59.10 

+  9  31.98 

16    7.22 

1  4.72 

23  25  7.28 

14 

23  38  19.03 

20.45 

2  20  48.9 

39.7 

9.151 

59.17 

9  15.15 

16    6.95 

1  4.68 

23  29   3.77 

15 

23  41  58.53 

59.90 

1  56  68.0 

59.1 

9.14! 

59.93 

8  58.10 

16    6.67 

1  4.64 

23  33   0.39 

16 

23  45  37.82 

39.14 

1  33  26.0 

17.4 

9.133 

59.97 

8  40.84 

16    6.40 

1  4.61 

23  36  56.67 

17 

23  49  16.91 

18.19 

1    9  43.2 

34.9 

9.196 

59.99 

8  23.39 

16    6.12 

1  4.58 

23  40  53.43 

18 

23  52  55.83 

57.07 

-  0  45  60.1 

52.1 

9.119 

+59.30 

+  8    5.76 

16    5.85 

1  4.56 

23  44  49.98 

19 

23  56  34.60 

35.79 

-  0  22  17.1 

9.4 

9.113 

59.28 

7  47.97 

16    5.57 

1  4.54 

23  48  46.53 

20 

0    0  13.23 

14.37 

+  0    1  25.6 

33.0 

9.107 

59.36 

7  30.05 

16    5.30 

1  4.52 

23  52  43.08 

21 

0    3  51.74 

52.83 

0  25   7.5 

14.6 

9.109 

59.92 

7  12.01 

16    5.02 

1  4.50 

23  56  39.64 

22 

0    7  30.14 

31.18 

0  48  48.3 

55.1 

9.098 

59.16 

6  53.86 

16    4.75 

1  4.49 

0   0  36.19 

23 

0  1 1    8.45 

9.45 

+  1  12  27.4 

33.9 

9.095 

+59.09 

+  6  35.62 

16    4.47 

I  4.48 

0   4  32.75, 

24 

0  14  46.68 

47.64 

1  36    4.6 

10.8 

9.093 

59.00 

6  17.30 

16    4.20 

1  4.48 

0   8  39.30 1 

25 

0  16  24.86 

25.78 

1  59  39.6 

45.4 

9.091 

58.89 

5  58.94 

16    3.93 

1  4.47 

0  1225.85 

26 

0  22    3.01 

3.88 

2  23  11.8 

17.3 

9.090 

58.77 

5  40.54 

16    3.66 

1  4.47 

0  16  2*2.40  j 

27 

02541.14 

41.96 

2  46  40.9 

46.1 

9.089 

58.64 

5  22.12 

16    3.38 

1  4.47 

0  20  18.96 

28 

0  29  19.27 

20.04 

+  3  10    6.5 

11.4 

9.089 

+58.49 

+  5    3.71 

16    3.11 

1  4.47 

0  24  15.51 

29 

0  32  57.42 

58.14 

3  33  28.3 

32.9 

9.090 

58.33 

4  45.31 

16    2.84 

1  4.48 

0  28  12.06 ' 

30 

0  36  35.61 

36.28 

3  56  46.0 

50.3 

9.092 

58.14 

4  26.94 

16    2.57 

1  4.49 

0  32  act 

31 

0  40  13.86 

14.49 

4  19  59.3 

63.3 

9.095 

57.95 

4    8.64 

16    2.29 

1  4.50 

0  36  5.17 ' 

32 

0  43  52.20 

52.78 

4  43    7.7 

11.4 

9.099 

57.74 

3  50.43 

16    2.02 

1  4.51 

0  40   1.7*2; 

33 

0  47  30.65 

31.19 

+  56  11.0 

14.4 

9.104 

+57.52 

+  3  32.33 

16    1.75 

1  4.53 

0  43  58/27 

__« 

0  51    9.23 

9.72 

+  5  29    8.8 

11.9 

9.110 

+57.28 

+  3  14.36 

16    1.47 

1  4.55      0  47  54.8*1 

Notk.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  0M8  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Voon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 
Time 

of 
Hean 
Noon. 

Hean  Noon. 

Noon. 

Hean  Noon. 

App. 
Noun. 

Right 
Asoen. 

Decli- 
nation. 

Apr.    1 

h    m     8 
0  43  52.20 

s 
52.78 

+  4  43    7.V 

M.4 

s 
9.099 

+57.74 

in     s 
+3  50.43 

16    102 

m     a 
1  4.51 

h   m     a 
0  40    1.72 

2 

0  47  30.65 

31.19 

5    6  11.0 

14.4 

9.104 

57.53 

3  32.33 

16    1.75 

1  4.53 

0  43  58.27 

3 

0  51    9.23 

9.72 

5  29   8.8 

11.9 

9.110 

57.98 

3  14.36 

16    1.47 

1  4.55 

0  47  54.82 

4 

0  54  47.95 

48.40 

5  52   0.7 

3.5 

9.117 

57.03 

2  56.53 

16    1.19 

I  4.58 

0  51  51.38 

5 

0  58  26.84 

27.25 

6  14  46.6 

49.1 

9.185 

56.77 

2  38.87 

16    0.91 

1  4.61 

0  55  47.93 

6 

1    2   5.94 

6.30 

+  6  37  26.0 

28.2 

9.133 

+56.50 

+2  21.41 

16   0.64 

1  4.64 

0  59  44.49 

7 

1    5  45.25 

45.56 

6  59  58.6 

60.5 

9.143 

56.99 

2   4.17 

16   0.36 

1  4.67 

1    3  41.04 

8 

1    924.79 

25.06 

7  22  24.1 

25.7 

9.163 

55.91 

1  47.17 

16   0.06 

1  4.71 

1    7  37.59 

9 

1  13   4.58 

4.81 

7  44  42.2 

43.6 

9.185 

55.60 

1  30.43 

15  59.80 

I  4.74 

1  1134.14 

10 

1  16  44.66 

44.85 

8   6  52.6 

53.8 

9.177 

55.97 

1  13.96 

15  59.53 

1  4.78 

1  15  30.70 

U 

1  20  25.04 

25.19 

+  828  55.0 

55.9 

9.189 

+54.99 

+0  57.79 

15  59.25 

1  4.82 

1  19  27.25 

12 

1  24    5.74 

5.85 

8  50  49.1 

49.7 

9.909 

54.57 

0  41.94 

15  58.98 

1  4.87 

1  23  23.81 

13 

1  27  46.76 

46.83 

9  12  34.4 

34.8 

9.916 

54.90 

0  26.41 

15  58.70 

1  4.91 

i  27  20.36 

14 

1  31  28.13 

28.16 

9  34  10.6 

10.8 

9.931 

53.88 

+0  11.23 

15  58.43 

1  4.96 

1  31  16.91 

15 

135   9.85 

9.84 

9  55  37.5 

37.5 

9.946 

53.49 

-0    3.60 

15  58.15 

1  5.01 

1  35  13.46 

16 

138  51.95 

51.90 

+10  16  54.7 

54.5 

9.969 

+53.01 

-0  18.06 

15  57.88 

1  5.07 

1  39  10.02 

17 

1  42  34.43 

34.35 

10  38    1.8 

1.4 

9.978 

59.58 

0  32.13 

15  57.61 

1  5.12 

1  43   6.57 

18 

1  46  17.31 

17.19 

10  58  58.4 

57.8 

9.395 

59.15 

0  45.81 

15  57.35 

1  5.18 

1  47   3.13 

19 

1  50   0.59 

0.43 

11  19  44.3 

43.6 

9.313 

51.68 

0  59.08 

15  57.09 

1  5.24 

1  50  59.68 

20 

1  53  44.29 

44.09 

11  40  19.1 

18.2 

9.330 

51.91 

1  11.93 

15  56.83 

1  5.30 

1  54  56.24 

21 

157  28.41 

28.19 

+12   0  42.3 

41.2 

9.348 

+50.73 

-124.36 

15  56.58 

1  5.36 

1  58  52.79 

22 

2    1  12.97 

12.72 

12  20  53.6 

52.3 

9.366 

50.39 

136.36 

15  56.33 

1  5.43 

2   2  49.35 

23 

2   4  57.97 

57.69 

12  40  52.8 

51.3 

9.385 

49.71 

1  47.92 

15  56.08 

1  5.50 

2   6  45.90 

24 

2   8  43.42 

43.11 

13   0  39.4 

37.8 

9.405 

49.17 

1  59.02 

15  55.83 

1  5.57 

2  10  42.46 

25 

2  12  29.34 

29.00 

13  20  13.1 

11.4 

9.493 

48.63 

2   9.65 

15  55.58 

1  5.64 

2  14  39.01 

26 

2  16  15.73 

15.37 

+13  39  33.5 

31.6 

9.443 

+48.07 

-2  19.80 

15  55.34 

1  5.71 

2  18  35.56 

27 

2  20   2.61 

2.22 

13  58  40.4 

38.4 

9.463 

47.50 

2  29.48 

15  55.10 

1  5.78 

2  22  32.11 

28 

2  23  49.97 

49.56 

14  17  33.4 

31.4 

9.483 

46.91 

2  38.68 

15  54.86 

1  5.86 

2  26  28.67 

29 

227  37.83 

37.39 

14  36  12.2 

10.2 

9.504 

46.33 

2  47.38 

15  54.62 

1  5.94 

2  30  25.22 

30 

2  31  26.20 

25.74 

14  54  36.6 

34.4 

9.596 

45.71 

2  55.56 

15  54.39 

1  6.02 

2  34  21.78 

May   1 

2  35  15.09 

14.61 

+  15  1246.1 

43.9 

9.548 

-M5.08 

-3   3.22 

15  54.16 

I  6.10 

2  38  18.33 

2 

2  39   4.51 

4.01 

15  30  40.5 

38.2 

9.571 

44.44 

3  10.35 

15  53.93 

1  6.18 

2  42  14.89 

3 

2  42  54.48 

53.96 

15  48  19.4 

17.1 

9.594 

43.80 

3  16.94 

16  53.70 

1  6.26 

2  46  11.44 

4 

2  46  45.00 

44.46 

16    5  42.6 

40.3 

9.617 

43.14 

3  22.98 

15  53.47 

1  6.34 

2  50   8.00 

5 

2  50  36.08 

35.52 

16  22  49.9 

47.5 

9.640 

48.46 

3  28.46 

15  53.24 

1  6.42 

2  54    4.55 

6 

2  54  27.73 

27.15 

+16  39  40.9 

38.4 

9.664 

+41.78 

-3  33.37 

15  53.02 

1  6.50 

258    1.11 

7 

2  58  19.95 

19.36 

16  56  15.3 

12.8 

9.688 

41.08 

3  37.71 

15  52.79 

1  6.58 

3    1  57.67 

8 

3   2  12.75 

12.15 

17  12  33.0 

30.4 

9.713 

40.38 

3  41.47 

15  52.57 

I  6.66 

3    5  54.23 

9 

3   6   6.14 

5.53 

17  28  33.5 

30.9 

9.736 

39.66 

3  44.63 

15  52.35 

1  6.74 

3    9  50.78 

10 

3   9  60.12 

59.50 

17  44  16.5 

14.0 

9.761 

38.93 

3  47.20 

15  52.13 

1  6.82 

3  13  47.34 

11 

3  13  54.69 

54.07 

+17  59  41.9 

39.4 

9.786 

+38.18 

-3  49.19 

15  51.92 

1  6.90 

3  17  43.89 

12 

3  17  49.86 

49.23 

18  14  49.4 

46.9 

9.811 

37.43 

3  50.58 

1561.71 

1  6.99 

3  21  40.45 

13 

3  21  45.62 

44.99 

18  29  38.5 

36.1 

9.836 

36.66 

3  51.38 

1551.50 

1  7.07 

3  25  37.00 

14 

32541.98 

41.34 

18  44    9.0 

6.7 

9.860 

35.68 

3  51.58 

15  51.29 

1  7.15 

3  29  33.56 

15 

3  29  38.92 

38.28 

18  58  20.8 

18.5 

9.885 

35.09 

3  51.19 

15  51.09 

1  7.23 

3  33  30.11 

16 

3  33  36.44 

35.80 

+19  12  13.4 

11.2 

9.909 

+34.88 

-3  50.23 

15  50.89 

1  7.31 

3  37  26.67 

17 

3  37  34.53 

33.90 

+19  25  46.6 

44.5 

9.933 

+33.46 

-3  48.69 

15  50.70 

I  7.39 

3  4123.23 

Notb.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  0M8  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noou. 

Semi- 
diameter 

Sidereal 
Time  of 

Semid. 
Passing 

Mwid. 

Sidereal 
Time 

of 
Mean 
Noon. 

I 

Mean  Noon. 

App. 
Noon. 

Moan  Noon. 

App. 
Noon. 

Right 
Aacen. 

Decli- 
nation. 

at 

Apparent 

JSoon.  . 

h    m     8 

» 

O         1      II 

+19  25  46.6 

// 

8 

„ 

Ill        8 

*     ,. 

m    8 

h    nj     a 

May  17 

3  37  34.53 

33.90 

44.5 

9.933 

+33.46 

-3  48.G9 

15  50.70 

1  7.39 

3  41  23.23 

18 

3  41  33.19 

32.56 

19  38  60.0 

57.9 

9.956 

39.64 

3  46.59 

15  50.51 

I  7.47 

3  45  19.79, 

19 

3  45  32.41 

31.78 

19  51  53.4 

51.4 

9.979 

31.81 

3  43.93 

15  50.32 

1  7.55 

3  49  16.34  ' 

20 

3  49  32.17 

31.55 

20   4  26.5 

24.6 

10.001 

30.95 

3  40.73 

1550.14 

1  7.63 

3  53  12.90 

21 

3  53  32.46 

31.85 

20  16  39.1 

37.2 

10.093 

30.06 

3  37.00 

15  49.96 

1  7.71 

3  57   9.45 

22 

3  57  33.28 

32.68 

+20  28  30.8 

29.0 

10.044 

+99.91 

-3  32.74 

15  49.79 

1  7.78 

4    1    6.01 

23 

4    1  34.61 

34.02 

20  39  61.5 

59.8 

10.005 

98.33 

3  27.96 

15  49.63 

1  7.85 

4    5   2.57 

24 

4    5  36.44 

35.87 

20  51  10.8 

9.2 

10.086 

97.44 

3  22.69 

15  49.47 

1  7.92 

4    859.13 

25 

4    9  38.76 

38.20 

21    1  58.6 

57.1 

10.106 

96.54 

3  16.93 

15  49.31 

1  7.99 

4  12  55.66 

26 

4  1341.55 

41.01 

21  12  24.6 

23.2 

10.196 

95.69 

3  10.70 

15  49.15 

1  8.06 

4  16  52.94 

27 

4  17  44.80 

44.28 

+21  22  28.6 

27.3 

10.145 

+94.70 

-3    4.00 

15  49.00 

1  8.13 

4  20  48.79 

28 

4  21  48.51 

48.01 

21  32  10.4 

9.2 

10.164 

93.77 

2  56.85 

15  48.86 

I  8.19 

4  24  45.35 

29 

4  25  52.65 

52.17 

21  41  29.8 

28.7 

10.183 

99.83 

2  49.26 

15  48.72 

1  8.26 

4  28  41.91 

30 

4  29  57.22 

56.76 

2150  26.6 

25.6 

10.199 

91.89 

2  41.25 

15  48.58 

1  8.32 

4  32  38.47 

31 

4  34    2.20 

1.76 

21  58  60.6 

59.7 

10.916 

90.94 

2  32.83 

15  48.44 

1  8.38 

4  36  35.03 

Jane  1 

4  38   7.59 

7.17 

+22   7  11.6 

10.8 

10.232 

+19.98 

-2  24.01 

15  48.31 

1  8.44 

4  40  31.59 

2 

4  42  13.37 

12.98 

22  14  59.5 

58.8 

10.248 

19.01 

2  14.79 

15  48.18 

1  8.49 

4  44  28.14 

3 

4  46  19.52 

19.16 

22  22  24.2 

23.6 

10.964 

18.04 

2    5.19 

15  48.05 

1  8.54 

4  4824.70 

4 

4  50  26.04 

25.71 

22  29  25.4 

24.9 

10.979 

17.06 

1  55.23 

15  47.92 

1  8.59 

4  5221.25 

5 

4  54  32.90 

32.60 

22  36    3.1 

2.6 

10.993 

16.08 

1  44.92 

15  47.80 

1  8.64 

4  56  17.61 

6 

4  58  40.10 

39.83 

+22  42  17.1 

16.7 

10.307 

+15.09 

-1  34.27 

15  47.68 

1  8.68 

5   014.37 

7 

5   2  47.63 

47.39 

22  48   7.3 

7.0 

10.390 

1410 

1  23.31 

15  47.57 

1  8.72 

5   4  10.93 

8 

5   6  55.45 

55.24 

22  53  33.6 

33.4 

10.339 

13.10 

1  12.05 

15  47.46 

1  8.76 

5   8  7.49 

9 

6  11    3.55 

3.38 

22  58  35.9 

35.7 

10.343 

19.10 

1    0.50 

15  47.35 

1  8.80 

5  12  4.05 

10 

5  15  11.92 

11.78 

23   3  14.0 

13.8 

10.354 

11.09 

0  48.69 

15  47.24 

1  8.83 

516  0.60 

11 

5  19  20.53 

20.43 

+23   7  27.7 

27.6 

10.364 

+10.06 

-0  36.64 

15  47.14 

1  8.86 

5  19  57.16 

12 

5  23  29.36 

29.29 

23  11  17.1 

17.1 

10.373 

9.06 

0  24.37 

15  47.04 

1  8.88 

5  23  53.72 

13 

5  27  38.38 

38.35 

23  14  42.1 

42.1 

10.360 

8.04 

-0  11.90 

15  46.95 

1  8.90 

5  27  50.28 

14 

5  31  47.58 

47.59 

23  17  42.5 

42.5 

10.386 

7.01 

+0    0.74 

15  46.86 

1  8.92 

5  31  46.83 

15 

5  35  56.92 

56.96 

23  20  18.3 

18.3 

10.399 

5.96 

0  13.52 

15  46.78 

I  8.94 

5  35  43.39 

16 

5  40   6.37 

6.45 

+23  22  29.4 

29.4 

10.396 

+  4.95 

+0  26.41 

15  46.71 

1  8.95 

5  39  39.95 

17 

5  44  15.91 

16.03 

23  24  15.8 

15.8 

10.396 

3.99 

0  39.40 

15  46.64 

1  8.96 

5  43  36.51 

18 

5  48  25.52 

25.67 

23  25  37.4 

37.4 

10.400 

9.88 

0  52.45 

15  46.57 

1  8.97 

5  4733.07 

19 

5  52  35.16 

35.35 

23  26  34.1 

34.1 

10.409 

1.85 

1    5.54 

15  46.51 

1  8.97 

5  51  29.63 

20 

5  56  44.81 

45.04 

23  27   6.0 

6.0 

10.409 

+  0.89 

1  18.63 

15  46.46 

1  8.97 

5  5526.18 

21 

6    0  54.44 

54.71 

+23  27  13.1 

13.1 

10.400 

-0.99 

+1  31.70 

15  46.41 

1  8.97 

5  5922.74 

22 

6    5    4.02 

4.33 

23  26  55.4 

55.3 

10.397 

1.25 

1  44.73 

15  46.37 

1  8.97 

6  319.30 

23 

6    9  13.54 

13.88 

23  26  12.8 

12.7 

10,394 

9.99 

1  57.69 

15  46.33 

1  8.96 

6   715.86 

24 

6  13  22.95 

23.33 

23  25   5.4 

5.3 

10.399 

3.39 

2  10.55 

15  46.30 

1  8.95 

6  11  12.41 

25 

6  17  32.23 

32.65 

23  23  33.3 

33.1 

10.384 

4.35 

2  23.28 

15  46.27 

1  8.94 

6  15  8.97 

26 

6  21  41.37 

41.83 

+23  21  36.5 

36.2 

10.377 

-5.38 

+2  35.87 

15  46.25 

f  8.92 

6  19  5.53 

27 

6  25  50.35 

50.84 

23  19  15.0 

14.7 

10.369 

6.40 

2  48.28 

15  46.23 

1  8.90 

6  23  2.09 

28 

6  29  59.14 

59.66 

23  16  29.0 

28.7 

10.361 

7.49 

3    0.51 

15  46.21 

1  8.87 

6  2658.65 

29 

6  34    7.71 

8.27 

23  13  18.5 

18.1 

10.359 

8.44 

3  12.53 

15  46.20 

1  8.B4 

6  3055.21 

30 

6  38  16.05 

16.65 

23   9  43.6 

43.1 

10.349 

9.45 

3  24.32 

15  46.19 

1  8.81 

6  34  51.76 

31 

6  42  24.15 

24.78 

+23    5  44.4 

43.8 

10.339 

-10.46 

+3  35.87 

15  46,18 

1  8.77 

6  38  48.3* 

32 

6  46  31.99 

32.65 

+23    1  21.0 

20.3 

10.390 

-11.47 

+3  47.14 

15  46.18 

1  8.73 

6  4244J8,1 

Now.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  0M9  from  the  sidereal  interna. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Jboon. 

Semi- 
diameter 

at 
Apparent 

Sidereal 
Timoof 
Semid. 
Passing 
Mend. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aseen. 

Decli- 
nation, 

July   1 

h    m     8 
6  42  24.15 

8 

24.78 

O         I        II 

+23    5  44.4 

43.8 

a 
10.339 

// 
-10.46 

m     s 
+3  35.87 

15  46.18 

in     s 
1  8.77 

li   m     a 
6  38  48.32 

2 

6  46  31.99 

32.65 

23    I  21.0 

20.3 

10.390 

11.47 

3  47.14 

15  46.18 

1  8.73 

6  42  44.88 

3 

6  50  39.55 

40.24 

22  56  33.5 

32.7 

10.308 

19.47 

3  58.14 

15  46.18 

1  8.69 

6  46  41.44 

4 

6  54  46.80 

47.52 

22  51  22.1 

21.2 

10.990 

13.47 

4    8.84 

15  46.18 

1  8.65 

6  50  37.99 

5 

6  58  53.75 

54.50 

22  45  46.9 

45.8 

10.989 

14.46 

4  19.22 

15  46.19 

1  8.60 

6  54  34.55 

6 

?    3    0.37 

1.14 

+22  39  47.9 

46.8 

10.908 

-15.44 

+4  29.28 

15  46.20 

1  8.55 

65831.11 

7 

7    7    6.64 

7.43 

22  33  25.4 

24.2 

10.S54 

16.49 

4  39.00 

15  46.21 

1  8.50 

7    2  27.67 

8 

7  11  12.55 

13.37 

22  26  39.5 

38.2 

10.930 

17.40 

4  48.35 

15  46.23 

1  8.45 

7    6  24.23 

9 

*  7  15  18.08 

18.92 

22  19  30.3 

28.9 

10.999 

18.37 

4  57.32 

15  46.25 

1  8.39 

7  10  20.79 

10 

7  19  23.21 

24.07 

22  1 1  58.0 

56.4 

10.905 

19.93 

5   5.90 

15  46.28 

1  8.33 

7  14  17.34 

11 

7  23  27.93 

28.81 

+22   4    2.7 

1.0 

10.188 

-90.97 

+5  14.07 

15  46.31 

I  8.27 

7  18  13.90 

12 

7  27  32.23 

33.13 

21  55  44.7 

42.8 

10.170 

91.99 

521.80 

15  46.35 

1  8.21 

7  22  10.46 

13 

7  31  36.08 

37.00 

21  47    4.1 

2.1 

10.151 

99.16 

5  29.09 

15  46.39 

1  8.14 

7  26    7.02 

14 

7  35  39.47 

40.41 

21  37  61.1 

59.0 

10.131 

83.09 

5  35.92 

15  46.43 

I  8.07 

7  30    3.57 

15 

7  39  42.37 

43.33 

21  28  36.0 

33.7 

10.111 

94.00 

6  42.27 

'15  46.48 

1  8.00 

7  34    0.13 

16 

7  43  44.77 

45.74 

+21  18  48.8 

46.3 

10.080 

-94.91 

+5  48.12 

15  46.54 

1  7.93 

7  37  56.68 

17 

7  47  46.66 

47.64 

21    8  39.9 

37.3 

10.087 

95.89 

5  53.44 

15  46.60 

1  7.86 

7  4153.24 

18 

7  51  48.02 

49.01 

20  58   9.5 

6.8 

10.045 

96.71 

6  58.24 

15  46.67 

1  7.78 

7  45  49.79 

19 

7  56  48.83 

49.83 

20  47  17.9 

15.1 

10.099 

97.59 

6    2.49 

15  46.75 

1  7.70 

7  49  46.35 

20 

7  59  49.09 

50.10 

20  36    5.1 

2.2 

0.900 

98.46 

6   6.19 

15  46.83 

1  7.62 

7  53  42.91 

21 

8    3  48.78 

49.80 

+20  24  31.5 

28.5 

0.975 

-90.39 

+6   9.32 

15  46.91 

1  7.54 

7  57  39.47 

22 

8    7  47.88 

48.91 

20  12  37.4 

34.3 

0.951 

30.17 

6  11.86 

15  47.00 

1  7.46 

8    1  36.03 

23 

8  1 1  46.39 

47.42 

20    0  23.0 

19.8 

0.096 

31.09 

6  13.81 

15  47.09 

1  7.38 

8    5  32.59 

24 

8  15  44.30 

45.33 

19  47  48.7 

45.4 

0.901 

31.85 

6  15.16 

15  47.19 

1  7.30 

8   9  29.14 

25 

8  19  41.60 

42.63 

19  34  54.6 

51.2 

0.676 

39.66 

6  15.91 

15  47.29 

1  7.31 

8  13  25.70 

26 

8  23  38.20 

39.32 

+19  21  41.0 

37.5 

0.851 

-33.46 

+6  16.04 

15  47.40 

1  7.13 

8  17  22.25 

27 

8  27  34.37 

35.40 

19    8   8.2 

4.6 

0.895 

34.96 

6  15.55 

15  47.51 

1  7.04 

8  21  18.61 

28 

8  31  29.83 

30.86 

18  54  16.5 

12.8 

9.800 

35.04 

6  14.46 

15  47.62 

1  6.96 

8  25  15.37 

29 

8  35  24.68 

25.70 

18  40    6.3 

2.5 

9.774 

35.81 

6  12.76 

15  47.74 

1  6.87 

8  29  11.93 

30 

8  39  18.92 

19.93 

18  25  37.7 

33.9 

0.749 

36.57 

6  10.44 

15  47.86 

1  6.79 

8  33    8.48 

31 

8  43  12.55 

13.55 

+  18  10  50.9 

47.1 

0.793 

-37.39 

+6    7.51 

15  47.98 

1  6.70 

8  37    5.04 

Aug.  1 

8  47    5.58 

6.57 

17  55  46.3 

42.4 

0.607 

38.06 

6    3.98 

15  48.11 

1  6.62 

8  41     1.59 

2 

8  50  58.01 

56.99 

17  40  24.2 

20.3 

0.67S 

38.78 

5  59.85 

15  48.24 

1  6.53 

8  44  58.15 

3 

8  54  49.84 

50.80 

17  24  44.8 

40.9 

0.647 

30.49 

5  55.12 

15  46.37 

1  6.44 

8  48  54.70 

4 

85841.08 

42.02 

17    8  48.4 

44.5 

0.893 

40.90 

5  49.80 

15  48.50 

1  6.35 

8  52  51.26 

5 

9    2  31.73 

32.65 

+  16  52  35.4 

31.5 

9.590 

-40.80 

+5  43.90 

15  48.63 

1  6.27 

8  56  47.81 

6 

9    6  21.81 

22.71 

16  36   6.0 

2.1 

9.575 

41.56 

5  37.42 

15  48.77 

1  6.18 

9    0  44.37 

7 

9  10  11.31 

12.19 

16  19  20.4 

16.5 

9551 

49.93 

5  30.36 

15  48.91 

1  6.10 

9    4  40.93 

8 

9  14    0.24 

1.10 

16   2  18.9 

15.1 

0.597 

49.88 

5  22.73 

15  49.06 

1  6.01 

9    8  37.49 

9 

9  17  48.61 

49.45 

15  44  61.9 

58.1 

9.504 

43.59 

5  14.54 

15  49.21 

1  6.93 

9  12  34.04 

10 

9  21  36.42 

37.24 

+  15  27  29.7 

26.0, 

0.481 

-44.15 

+5    5.80 

15  49.37 

1  5.84 

9  16  30.60 

11 

9  25  23.68 

24.47 

15   9  42.5 

38.9 

9.458 

44.77 

4  56.50 

15  49.53 

1  5.75 

9  20  27.15 

12 

9  29  10.40 

11.15 

14  51  40.7 

37.1 

9.435 

45.38 

4  46.66 

15  49.70 

I  5.67 

9  24  23.71  1 

13 

9  32  56.57 

57.29 

14  33  24.5 

21.0 

9.419 

45.96 

4  36.28 

15  49.87 

1  5.59 

9  28  20.26 

14 

9  36  42.20 

42.89 

14  14  54.4 

51.0 

9.390 

46.54 

4  25.36 

15  50.04 

1  5.51 

9  32  16.82 

15 

0  40  27.30 

27.96 

+13  56  10.6 

7.3 

9.308 

-•7.10 

+4  13.90 

15  50.21 

1  5.43 

9  36  13.37 

16 

944  11.87 

12.50 

+13  37  13.4 

10.2 

9.346 

-47.66 

+4    1.92 

15  50.39 

1  5.36 

9  40    9.931 

Norm.— For  mean  time  interval  of  aemidiameter  passing  meridian,  subtract  0U8  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

As£rnt 

Sidereal 
Time  of 

Semid. 
Passing 

Merid. 

Sidereal 
Time 

of 
Mean 
Noon.       . 

Mean  Noon. 

Noon. 

B 

12.50 

Mean  Noon. 

App. 
4  Noon. 

Right 
Asoen. 

Decli- 
nation. 

Ang.16 

h    m     b 
9  44  11.87 

+13  37  13.4 

10.2 

a 
9.346 

-47.66 

m     b 
+  4    1.92 

15  50.39 

m    b 
1  5.36 

h   m     g     1 
9  40    9.93 1 

17 

9  47  55.92 

56  52 

13  18    3.2 

0.1 

9.395 

48.19 

3  49.41 

15  50.58 

1  5.28 

9  44    6.48 1 

18 

9  51  39.46 

40.02 

12  58  40.3 

37.4 

9.304 

48.71 

3  36.39 

15  50.77 

1  5.22 

9  4S   3.04 

19 

9  55  22.49 

23.01 

12  39    5.1 

2.3 

9.963 

49.91 

3  22.87 

15  50.97 

1  5.15 

9  5!  59.59 

20 

9  59    5.02 

5.51 

12  19  17.9 

15.3 

9.909 

49.70 

3    8.86 

1551.17 

I  5.08 

9  55  56.14 

21 

10    2  47.07 

47.52 

+  11  59  19.1 

16.6 

9.949 

-50.18 

+  2  54.36 

15  51.37 

1  5.01 

9  59  52.69 

22 

10    6  28.64 

29.05 

1 1  39   8.9 

6.6 

9.993 

50.65 

2  39.37 

15  51.58 

1  4.95 

10    3  49.25 

23 

10  10    9.75 

10.12 

II  18  47.7 

45.6 

9.904 

51.10 

2  23.92 

15  51.79 

1  4.88 

I0%  7  45.80 

24 

10)3  50.42 

50.75 

10  58  15.8 

13.9 

9.185 

51.54 

2   8.04 

15  52.00 

1  4.82 

10*1 1  42.36 

25 

10  17  30.66 

30.95 

10  37  33.6 

31.9 

9.167 

51.97 

151.72 

15  52.22 

1  4.76 

10  15  38.91 

26 

10  21  10.47 

10.72 

+  10  1641.4 

39.9 

9.151 

-49.38 

+  1  34.98 

15  52.44 

1  4.70 

10  19  35.47 

27 

10  24  49.89 

50.09 

9  55  39.4 

38.2 

9.135 

59.77 

1  17.85 

15  52.66 

1  4.64 

10  23  32.09 

28 

10  28  28.92 

29.08 

9  34  28.0 

27.0 

9.119 

53.16 

1    0.33 

15  52.88 

1  4.59 

10  27  28.56 

29 

10  32    7.60 

7.71 

9  13    7.5 

6.7 

9.104 

53.54 

0  42.46 

15  53.10 

1  4.54 

I0  3125.l3i 

30 

10  35  45.93 

45.99 

8  51  38.2 

37.7 

9.090 

63.90 

0  24.25 

15  53.33 

1  4.49 

10  35  21.681 

31 

10  39  23.94 

23.95 

+  8  30    0.5 

0.3 

9.077 

-54 .94 

+  0    5.71 

15  53.55 

1  4.44 

10  39  18.23. 

Sept  1 

10  43    1.64 

1.61 

8   8  14.6 

14.7 

9.006 

64.58 

-  0  13.14 

15  53.78 

1  4.39 

10  43  14.79| 

2 

10  46  39.07 

38.99 

7  46  20.7 

21.2 

9.055 

54.91 

0  32.27 

15  54.01 

1  4.35 

10  47  11.34. 

3 

10  50  16.24 

16.11 

7  24  19.3 

20.1 

9.044 

55.99 

0  51.65 

15  54.24 

1  4.31 

10  51    7.90 

4 

10  53  53.17 

52.99 

7    2  10.6 

11.7 

9.034 

55.51 

1  11.28 

15  54.47 

1  4.27 

10  55  4.45 

5 

10  57  29.87 

29.64 

+  6  39  54.9 

56.3 

9.095 

-55.80 

-  1  31.12 

15  54.71 

1  4.24 

10  59    1.01 

6 

11     1    6.37 

6.09 

6  17  32.5 

34.2 

9.017 

56  07 

151.16 

15  54.94 

1  4.21 

11    257.56! 

7 

II    4  42.69 

42.36 

5  55    3.8 

5.8 

9.010 

56.33 

2  11.38 

15  55.18 

1  4.18 

II    654.11 

8 

11    8  18.85 

18.47 

5  32  29.1 

31.4 

9.003 

56.58 

2  31.78 

15  55.42 

1  4.16 

II  10  50.66 

9 

1 1  1 1  54.86 

54.43 

5    9  48.6 

51.3 

8.997 

56.80 

2  52.32 

15  55.66 

1  4.14 

11  14  47.22 

10 

II  15  30.73 

30.25 

+  4  47    2.7 

5.8 

8.999 

-67.01 

-  3  12.99 

15  55.91 

1  4.12 

11  18  43.77  j 

11 

II  19    6.49 

5.96 

4  24  11.9 

15.3 

8.987 

57.91 

3  33.79 

15  56.16 

1  4.10 

1122  40.33 

12 

II  22  42.15 

41.57 

4    1  16.3 

20.1 

8.983 

57.40 

3  54.68 

15  56.41 

1  4.08 

II  26  36.88J 

13 

II  26  17.72 

17.09 

3  38  16.4 

20.5 

8.981 

57.58 

4  15.65 

15  56.67 

1  4.07 

II  30 33. 43 1 

14 

1 1  29  53.23 

52.54 

3  15  12.5 

16.9 

8.979 

57.74 

4  36.68 

15  56.93 

1  4.06 

1134  29,90 

15 

1 1  33  28.69 

27.95 

+  2  62    4.8 

9.6 

8.977 

-67.69 

-  4  57.77 

15  57.19 

1  4.05 

II  3826.541 

16 

11  37    4.12 

3.33 

2  28  53.9 

59.0 

8.976 

58.01 

5  18.89 

15  57.45 

1  4.05 

114223.09 

17 

1 1  40  39.53 

38.68 

2    5  40.1 

45.6 

8.975 

58.19 

5  40.04 

15  57.72 

1  4.05 

II  46  19.65 1 

18 

II  44  14.94 

14.04 

1  42  23.8 

29.6 

8.976 

58.99 

6    1.18 

15  57.99 

1  4.05 

1 1  50  16/20! 

19 

1 1  47  50.37 

49.42 

1  19    5.2 

11.4 

8.977 

68.30 

6  22.29 

15  58.26 

1  4.06 

II  54  12.75  j 

20 

II  51  25.83 

24.83 

+  0  55  44.8 

51.4 

8.979 

-58.37 

-  6  43.37 

15  58.53 

1  4.07 

1158  9.30 

21 

11  55    1.35 

0.29 

0  32  23.0 

29.9 

8.989 

58.43 

7    4.40 

16  58.80 

1  4.08 

12  2  5.85 

22 

1 1  58  36.94 

35.83 

+  0    9    0.0 

7.3 

8.985 

58.48 

7  25.36 

15  59.07 

1  4.10 

12   6  140 

23 

12    2  12.63 

11.47 

-  0  14  23.7 

16.1 

6.989 

68.50 

7  46.22 

15  69.35 

1  4.12 

12   956.96 

24 

12    5  48.45 

47.23 

0  37  48.0 

40.0 

6.995 

58.59 

8   6.96 

15  59.62 

1  4.14 

12)3  55.51; 

25 

12    9  24.40 

23.13 

-  1     1  12.4 

4.1 

9.001 

-58.59 

-  8  27.55 

15  59.90 

1  4.16 

12  17  52.07, 

26 

12  12  60.51 

59.19 

1  24  36.5 

27.9 

9.009 

58.50 

8  47.98 

16    0.17 

1  4.19 

12  2148.62, 

27 

12  16  36.81 

35.44 

1  47  60.2 

51.2 

9.017 

56.47 

9    8.23 

16    0.45 

1  4.22 

12  25  45.17 

28 

12  20  13.33 

11.90 

2  1 1  23.0 

13.7 

9.096 

56.43 

9  28.27 

16    0.72 

1  4.25 

122941.72, 

29 

12  23  50.08 

48.60 

2  34  44.6 

35.0 

9.037 

58.37 

9  48.07 

16    1.00 

1  4.29 

12  33  38.38  j 

30 

12  27  27.09 

25.56 

-  2  57  64.6 

54.7 

9.049 

-58.99 

-10    7.62 

16    1.27 

1  4.33 

12  37  34.83, 

31 

12  31    4.38 

2.80 

-  3  21  22.8 

12.6 

9.061 

-5891 

-10  26.88 

16    1.55 

1  4.37 

12  41  31.31', 

Not«.— For  mean  time  interval  of  Bemidianioter  passing  meridian,  subtract  0M8  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Koon. 

Semi- 
diameter 

at 
Apparent 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 
Time 

of 
Mean 
Koon. 

Mean  Koon. 

App. 
Noon. 

Mean  Koon. 

App. 
Koon. 

Bight 
Asoen. 

Decli- 
nation. 

Oct.    1 

h    m     a 
12  31    4.38 

8 

2.80 

O         1      II 

-  3  21  22.8 

12.6 

a 
9.081 

// 
-58.91 

m     a 
-10  26.88 

/     a 
16    1.55 

m    s 
1  4.37 

h   m     a 
12  41  31.39 

2 

12  34  41.99 

40.35 

3  44  38.9 

28.4 

9.074 

58.11 

10  45.82 

16    1.82 

1  4.42 

12  45  27.94 

3 

12  38  19.92 

18.24 

4    7  52.5 

41.7 

9.068 

58.00 

11    4.43 

16   2.10 

1  4.47 

12  49  24.49 

4 

12  41  58.21 

56.48 

4  30  63.2 

52.1 

9.103 

57.88 

1 1  22.69 

16    2.37 

1  4.52 

12  53  21.04 

5 

12  45  36.87 

35.09 

4  53  70.8 

59.5 

9.190 

57.74 

1 1  40.58 

16    2.65 

1  4.57 

12  57  17.60 

6 

12  49  15.93 

14.10 

-  5  17  14.8 

3.4 

9.137 

-57.58 

-1 1  58.08 

16    2.92 

1  4.63 

13    1  14.15 

7 

12  52  55.40 

53.53 

5  40  14.9 

3.2 

9.154 

57.41 

12  15.16 

16    3.19 

1  4.69 

13    5  10.71 

8 

12  56  35.31 

33.39 

6   2  70.8 

58.9 

9.173 

57.93 

12  31.80 

16    3.46 

1  4.75 

13    9    7.26 

9 

13    0  15.67 

13.71 

6  25  62.0 

49.9 

9.199 

57.04 

12  47.97 

16    3.74 

1  4.82 

13  13    3.81 

10 

13    3  56.50 

54.50 

6  49  48.2 

35.9 

9.919 

56.83 

13    3.71 

16    4.01 

1  4.89 

13  17    0.36 

11 

13    7  37.82 

35.77 

-  7  1 1  29.0 

16.5 

9.939 

-56.59 

-13  18.96 

16    4.28 

1  4.96 

13  20  56.92 

12 

13  11  19.64 

17.54 

7  33  64.0 

51.3 

9.953 

56.33 

13  33.69 

16   4.55 

1  5.03 

13  24  53.47 

13 

13  14  61.96 

59.83 

7  56  32.9 

20.0 

9.975 

56.07 

13  47.91 

16    4.83 

1  5.11 

13  28  50.03 

14 

13  18  44.84 

42.66 

8  18  55.2 

42.2 

9.997 

55.79 

14    1.60 

16    5.10 

1  5.19 

13  32  46.58 

15 

13  22  28.25 

26.03 

8  40  70.4 

57.3 

9.390 

55.49 

14  14.75 

16    5.38 

1  5.27 

13  36  43.13 

16 

13  26  12.23 

9.97 

-  9    3  18.2 

4.9 

9.344 

-55.16 

-14  27.33 

16    5.65 

1  5.35 

13  40  39.68 

17 

13  29  56.78 

54.48 

9  25  18.2 

4.8 

9.368 

54.89 

14  39.33 

16    5.93 

1  5.44 

13  44  36.24 

18 

133341.91 

39.58 

9  46  69.9 

56.4 

9.394 

54.47 

14  50.75 

16    6.20 

1  5.53 

13  48  32.79 

19 

13  37  27.65 

25.28 

10    8  53.0 

39.4 

9.490 

54.10 

15    1.57 

16    6.48 

1  5.62 

13  52  29.35 

20 

13  41  14.02 

11.61 

10  30  27.0 

13.3 

9.446 

53.79 

15  11.77 

16   6.75 

1  5.72 

13  56  25.90 

21 

13  44  61.02 

58.58 

-10  51  51.5 

37.8 

9.479 

-53.39 

-15  21.34 

16    7.03 

1  5.82 

14    0  22.46 

22 

13  48  48.66 

46.19 

11  12  66.2 

52.5 

9.499 

59.90 

15  20.25 

16    7.30 

1  5.92 

14    4  19.01 

23 

13  52  36.96 

34.46 

1 1  33  70.7 

57.0 

9.597 

59.46 

15  38.50 

16    7.58 

1  6.02 

14    8  15.56 

24 

13  56  25.95 

23.43 

1154  64.5 

50.8 

9.556 

59.01 

15  46.08 

16    7.85 

1  6.12 

14  12  12.11 

25 

14    0  15.64 

13.10 

12  15  47.3 

33.6 

9.585 

51.55 

15  52.96 

16   8.12 

1  6.23 

14  16    8.67 

26 

14    4    6.04 

3.48 

-12  36  18.8 

5.1 

9.616 

-51.06 

-15  59.12 

16    8.38 

1  6.33 

14  20    5.23 

27 

14    7  57.18 

54.59 

12  56  38.4 

24.8 

9.647 

50.56 

16    4.55 

16    8.64 

1  6.44 

14  24    1.78 

28 

14  II  49.06 

46.45 

13  16  45.9 

32.4 

9.678 

50.05 

16   9.23 

16    8.90 

1  6.55 

14  27  58.33 

29 

14  15  41.70 

39.07 

13  36  40.8 

27.4 

9.710 

49.59 

16  13.15 

16   9.15 

1  6.66 

14  31  54.89 

30 

14  19  35.12 

32.47 

13  56  22.8 

9.5 

9.743 

48.97 

16  16.29 

16    9.40 

1  6.77 

14  35  51.44 

31 

14  23  29.33 

26.67 

-14  15  51.6 

38.4 

9.776 

-48.41 

-16  18.65 

16    9.64 

1  6.88 

14  39  48.00 

Nov.  I 

14  27  24.35 

21.68 

14  34  66.6 

53.6 

9.810 

47.83 

16  20.20 

16    9.88 

16.99 

14  43  44.55 

2 

14  31  20.18 

17.50 

14  53  67.6 

54.7 

9.844 

47.94 

16  20.93 

16  10.12 

1  7.11 

144741.11 

3 

14  35  16.84 

14.15 

15  12  54.1 

41.3 

9.678 

46.63 

16  20.83 

16  10.36 

1  7.22 

14  51  37.66 

4 

14  39  14.34 

11.64 

15  31  25.8 

13.2 

9.913 

46.00 

16  19.90 

16  10.60 

1  7.34 

14  55  34.22 

5 

14  43  12.68 

9.97 

-15  49  42.3 

29.9 

9.948 

-45.36 

-16  18.13 

16  10.84 

1  7.46 

14  59  30.77 

6 

14  47  11.87 

9.16 

16    7  43.1 

30.9 

9.964 

44.69 

16  15.50 

16  11.07 

1  7.58 

15    3  27.33 

7 

14  51  11.92 

9.21 

16  25  27.7 

15.7 

10.090 

44.01 

16  12.01 

16  11.30 

I  7.70 

15    7  23.88 

8 

14  55  12.83 

10.12 

16  42  55.8 

44.1 

10.056 

43.39 

16    7.67 

16  11.53 

1  7.82 

15  1120.44 

9 

14  59  14.60 

11.89 

16  59  67.1 

55.6 

10.099 

49.61 

16   2.46 

16  11.76 

1  7.94 

15  15  16.99 

10 

15    3  17.22 

14.52 

-17  1661.1 

49.9 

10.198 

-41.87 

-15  56.40 

16  11.98 

1  8.06 

15  19  13.55 

11 

15    7  20.70 

18.01 

17  33  37.3 

26.4 

10.164 

41.19 

15  49.49 

16  12.21 

1  8.18 

15  23  10.11 

12 

15  11  25.03 

22.35 

17  49  55.2 

44.6 

10.199 

40.35 

15  41.73 

16  12.43 

1  8.30 

15  27    6.67 

13 

15  15  30.21 

27.55 

18   5  54.5 

44.2 

10.934 

39.57 

15  33.11 

16  12.64 

1  8.42 

15  31    3.22 

14 

15  19  36.24 

33.60 

18  2134.8 

24.8 

10.969 

38.77 

15  23.65 

16  12.85 

1  8.54 

15  34  59.78 

15 

15  23  43.10 

40.48 

-18  36  55.7 

46.0 

10.303 

-37.95 

-15  13.35 

16  13.07 

1  8.65 

15  38  56.33 

16 

15  27  50.79 

48.20 

-18  51  56.8 

47.4 

10.337 

-37.19 

-15   2.22 

16  13.28 

1  8.76 

15  42  52.89 

Kotk.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  0M8  from  the  sidereal  interval. 
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FOB  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Ascension. 

Apparent 
Deolination. 

Hourly 
Motion. 

Sanation 

of  Time 

lor 

Semi- 
diameter 

As£r 

Sidereal 
Time  of 
8emid- 
Passing 
Merid. 

Sidereal 
Time 

of 
Mean 
Soon. 

Mean  Noon. 

Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 

Decli- 
nation. 

Nov.  16 

h    m     s 
15  27  50.79 

48.20 

O        I       II 

-18  51  56.8 

47.4 

s 
10.337 

it 
-37.19 

m     s 
-15   2.22 

16  13.'% 

m    s 
1    8.76 

h  m    • 
15  42  52.69 

17 

15  31  59.30 

56.74 

19   6  37.6 

28.6 

10.371 

36.97 

14  50.27 

16  13.49 

1    8.88 

15  46  49.44 

18 

15  36   8.62 

6.09 

19  20  57.8 

49.2 

10.409 

35.40 

14  37.51 

16  13.70 

1    8.99 

15  50  46.00 

19 

15  40  18.75 

16.25 

19  34  56.9 

48.7 

10.439 

34.59 

14  23.95 

16  13.91 

1    9.11 

15  54  42.56 

30 

15  44  29.68 

27.21 

19  48  34.7 

26.8 

10.479 

33.69 

14    9.58 

16  14.11 

1    9.22 

15  58  39.12 

21 

15  48  41.40 

38.97 

-20    1  50.7 

43.1 

10.505 

-39.70 

-13  54.42 

16  14.31 

1    9.33 

16   2  35.67 

22 

15  52  53.90 

51.51 

20  14  44.7 

37.4 

10.537 

31.78 

13  38.50 

16  14.50 

1    9.44 

16   6  32.23 

23 

15  57    7.16 

4.81 

20  27  16.2 

9.3 

10.500 

30  64 

13  21.80 

.16  14.69 

1    9.55 

16  10  28.79 

24 

16    1  21.18 

18.88 

20  39  24.9 

18.4 

10.001 

99.88 

13    4.33 

16  14.88 

1   9.66 

16  14  25.35 

25 

16    5  35.96 

33.70 

20  51  10.6 

4.4 

10.031 

98.99 

12  46.11 

16  15.06 

1    9.76 

16  18  21.90 

26 

16    9  51.48 

49.27 

-21    2  32.8 

27.0 

10.001 

-97.94 

-12  27.14 

16  15.24 

1    9.86 

16  22  18.46 

27 

16  14    7.72 

5.56 

21  13  31.3 

25.9 

10.091 

96.95 

12   7.45 

16  15.40 

1    9.96 

16  26  15.01 

28 

16  18  24.68 

22.57 

21  24    5.9 

0.8 

10.791 

95.94 

1 1  47.06 

16  15.56 

1  10.06 

16  30  11.57 

29 

16  22  42.34 

40.29 

21  34  16.1 

11.3 

10.750 

94.91 

1 1  25.97 

16  15.72 

1  10.16 

16  34    8.13 

30 

16  26  60.68 

58.69 

21  43  61.7 

57.3 

10.778 

93.88 

11    4.18 

16  15.87 

1  10.25 

16  38    4.69 

Dec.    1 

16  31  19.70 

17.77 

-21  53  22.5 

18.4 

10.800 

-99.84 

-10  41.72 

16  16.02 

1  10.34 

16  42    1.25 

2 

16  35  39.37 

37.50 

22   2  18.2 

14.4 

10.833 

91.79 

10  18.61 

16  16.16 

1  10.42 

16  45  57.81 

3 

16  39  59.66 

57.86 

22)0  48.4 

45.0 

10.858 

90.73 

9  54.87 

16  16.30 

1  10.50 

16  49  54.36 

4 

16  44  20.57 

18.84 

22  18  52.9 

49.8 

10.883 

19.65 

9  30.52 

16  16.43 

1  10.58 

16  53  50.92 

5 

16  48  42.06 

40.40 

22  2631.4 

28.6 

10.907 

18.56 

9   5.58 

16  16.56 

1  10.65 

16  57  47.47 

6 

16  53    4.11 

2.53 

-22  33  40.7 

41.2 

10.999 

-17.47 

-  8  40.08 

16  16.69 

I  10.72 

17    1  44.03 

7 

16  57  26.69 

25.19 

22  40  29.7 

27.4 

10950 

16.36 

8  14.05 

16  16.81 

1  10.79 

17    5  40.59 

8 

17    1  49.78 

48.36 

22  46  49.0 

47.0 

10.971 

15  94 

7  47.52 

16  16.92 

1  10.65 

17    9  37.15 

9 

17    6  13.34 

12.00 

22  5241.5 

39.7 

10.990 

14.19 

7  20.52 

16  17.03 

1  10.91 

17  13  33.71 

10 

17  10  37.32 

36.06 

22  58   6.9 

5.3 

11.007 

19.99 

6  53.09 

16  17.14 

1  10.97 

17  17  30.27 

II 

17  15    1.70 

0.53 

-23    3    4.9 

3.5 

11.093 

-11.85 

-  6  25.25 

16  17.25 

1  11.02 

17  21  26.83 

12 

17  19  26.46 

25.37 

23    7  35.5 

34.3 

11.038 

10.70 

5  57.04 

16  17.35 

1  11.07 

17  25  23.39 

13 

17  23  51.55 

50.54 

23  1 1  38.5 

37.5 

11.051 

9.55 

5  28.50 

16  17.45 

1  11.12 

17  29  19.94 

14 

17  28  16.94 

16.02 

23  15  13.7 

12.9 

11.083 

8.40 

4  59.66 

16  17.55 

1  11.16 

17  33  16.50 

15 

17  32  42.59 

41.76 

23  18  21.0 

20.4 

11.073 

7.93 

4  30.57 

16  17.64 

1  11.19 

17  37  13.06 

16 

17  37   8.46 

7.72 

-23  21    0.4 

0.0 

11.081 

-6.00 

-  4    1.25 

16  17.73 

1  11.22 

17  41    9.62 

17 

17  41  34.62 

33.86 

23  23  11.7 

11.4 

11.088 

4.89 

3  31.74 

16  17.82 

1  11.24 

17  45   6.18 

18 

17  46    0.72 

0.16 

23  24  54.8 

54.6 

11.095 

3.71 

3   2.07 

16  17.90 

1  11.26 

17  49   2.74 

19 

17  50  27.04 

26.58 

23  26    9.6 

9.5 

11.099 

9.63 

2  32.29 

16  17.97 

1  11.28 

17  52  59.29 

20 

17  54  53.45 

53.08 

23  26  56.2 

56.1 

11.101 

1.35 

2   2.43 

16  18.04 

1  11.29 

17  56  55.85 

21 

17  59  19.92 

19.63 

-23  27  14.6 

14.5 

11.109 

-0.17 

-  1  32.52 

16  18.10 

1  11.30 

18    0  52.41 

22 

18    3  46.40 

46.20 

23  27    4.6 

4.6 

11.103 

+  1.00 

1    2.60 

16  18.16 

1  11.30 

18    4  48.97 

23 

18   8  12.85 

12.74 

23  26  26.3 

26.3 

11.103 

9.18 

0  32.70 

16  18.21 

1  11.30 

18    8  45.53 

24 

18  12  39.26 

39.24 

23  25  19.8 

19.8 

11.099 

3.36 

-  0    2.84 

16  18:26 

1  11.29 

18  1242.09 

25 

18  17   5.60 

5.68 

23  23  45.0 

45.0 

11.095 

4.54 

+  0  26.96 

16  18.30 

1  11.28 

18  16  36.64 

26 

18  21  31.84 

32.01 

-23  21  42.0 

41.9 

11.091 

+  5.71 

+  0  56.66 

16  18.34 

1  11.27 

18  20  35.20 

27 

18  25  57.94 

58.20 

23  19  10.9 

10.7 

11.085 

6.88 

1  26.22 

16  18.36 

1  11.25 

16  24  31.76 

28 

18  30  23.87 

24.22 

23  16  11.7 

11.4 

11.077 

6.05 

1  55.60 

16  18.38 

1  11.22 

18  28  28.32 

29 

18  34  49.61 

50.05 

23  12  44.5 

44.1 

11.008 

9.91 

2  24.79 

16  18.40 

1  11.19 

18  32  24.88 

30 

18  39  15.13 

15.66 

23   8  49.5 

49.0 

11  058 

10.37 

2  53.76 

16  18.41 

1  11.16 

18  36  21.44 

31 

18  43  40.40 

41.02 

-23    4  26.8 

26.2 

11.046 

+11.59 

+  3  22.48 

16  18.41 

1  11.12 

1840  17.99 

32 

18  48    5.38      6.09 

-22  59  36.5 

35.7 

11.034 

+19.67 

+  3  50.91 

16  18.41 

1  11.08 

18  44  14.55 

Not*.— For  mean  time  interval  of  eemidiameter  passing  meridian,  subtract  0M9from  the  sidereal  interna. 


MOON-CULMINATIONS,  1890. 


385 


AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diftfor 
lHonr 

of 
Look. 

Bight 

Ascension 

of 

Centre. 

DiflLfor 
lHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Dlfffor 
lHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h  m    s 

8  ' 

O      1       It 

// 

s 

*     u 

*     #' 

Jan.    I 

8  53.21 

1.907 

3  39  52.04 

194.67 

+161839.0 

+565.0 

64.52 

14  57.8 

54  48.3 

I.        s. 

2 

9  39.60 

1.964 

4  30  23.27 

198.08 

193941.8 

436.1 

65.39 

14  52.1 

54  26.4 

I.        s. 

3 

10  27.51 

9.090 

52218.44 

131.39 

22  4  57.0 

986.4 

66.19 

14  47.7 

54  11.0 

I.        s. 

4 

11  16.47 

9.061 

6  1520.68 

133.46 

232649.0 

+190.8 

66.70 

14  45.1 

54    1.4 

L          S. 

5 

12    5.90 

9.068 

7   851.57 

133.66 

234041.2 

-59.0 

66.73 

14  44.0 

53  57.4 

I.     N. 

$ 

12  55.01 

9.098 

8  2  2.52 

131.84 

+2246  0.5 

-990.0 

66.27 

14  44.3 

53  58.5 

II.N.S. 

7 

13  43.06 

1.973 

854   9.78 

198.53 

204628.4 

-874.4 

65.43 

14  46.1 

54    5.5 

n.    s. 

8 

14  29.62 

1.907 

9  44  47.46 

194.59 

1749  8.3 

-608.9 

64.46 

14  49.8 

54  18.5 

II.     s. 

9 

15  14.65 

1.848 

1033  53.54 

191.07 

14   3   3.7 

-618.0 

63.59 

14  65.2 

54  38.4 

II.     s. 

10 

15  58.5) 

1.811 

112148.67 

119.46 

938  2.1 

-703.1 

63.03 

15   2.4 

55   5.1 

II.     s. 

11 

16  41.84 

1.808 

12  9  12.24 

119.19 

+  4  4359.6 

-763.1 

62.98 

15  12.0 

55  40.3 

H.      S. 

12 

17  25  53 

1.849 

1256  57.59 

190.71 

-02849.6 

-796.6 

63.64 

15  23.8 

56  23.2 

n.    s. 

13 

18  10.65 

1.996 

1346  8.78 

195.94 

549  3.6 

-799.1 

65.00 

15  37.3 

57  13.3 

II.     s. 

14 

18  58.37 

9.080 

14  37  56.55 

133.79 

11   246.2 

-769.9 

67.09 

15  52.5 

58   8.8 

u.    s. 

15 

19  49.86 

9.938 

15  33  30.76 

144.53 

155149.5 

-679.9 

69.77 

16   8.1 

59   6.2 

II.     s. 

16 

20  45.98 

9.440 

16  33  43.43 

156.46 

-195246.5 

-619.7 

72.70 

16  22.9 

60   0.6 

II.     s. 

17 

21  46.80 

9.690 

17  38  39.53 

167.99 

223847.5 

-998.4 

75.20 

16  35.2 

60  45.9 

II.     s. 

18 

22  51.13 

9.790 

18  47   6.32 

173.49 

23  44   4.4 

-91.8 

76.56 

16  43.1 

%\  15.0 

n.N. 

19 

23  56.45 

9.700 

195633.02 

179.99 

2254  44.2 

+966.3 

76.28 

16  45.8 

61  24.6 

II.  N. 

21 

0  59.90 

9.579 

21    4   7.06 

164.59 

201524.3 

519.3 

74.47 

16  42.2 

61  11.4 

L      N. 

22 

1  59  46 

9.388 

22  7  47.06 

153.54 

-16   752.9 

+704.1 

71.84 

16  33.0 

60  37.8 

I.        s. 

23 

2  54.51 

9.904 

23  6  55.49 

149.47 

11  *  4.9 

811.9 

69.13 

16  19.1 

59  48.6 

I.        s. 

24 

3  45.52 

9.054 

0  2  0.63 

133.47 

-527  8.8 

659.4 

66.95 

16   3.9 

58  51.0 

I.        s. 

25 

4  33.50 

1.959 

054   3.84 

197.33 

+  0  13   3.7 

841.9 

65.39 

15  47.5 

57  50.5 

I.        s. 

26 

5  19.61 

1.898 

1  44  15.00 

194.08 

54032.4 

790.9 

64.56 

15  31.7 

56  52.6 

I.        s. 

27 

6    4.96 

1.887 

2  33  39.67 

193.37 

+104147.2 

+711.1 

64.39 

15  17.7 

56    1.2 

I.        s. 

28 

6  50.44 

1.908 

3  23  12.64 

194.66 

15  6   6.4 

606.6 

64.76 

15   6.0 

55  18.1 

I.        s. 

29 

7  36.72 

1.951 

4  1333.60 

197.93 

1844  17.9 

480.6 

65.36 

14  56.9 

54  44.7 

I.        s. 

30 

8  24.14 

9.000 

5   5   3.28 

130.90 

2128  3.2 

334.9 

66.09 

14  50.4 

54  20.9 

I.        s. 

31 

9  12.67 

9.039 

557  39.33 

139.60 

23  10  12.6 

173.4 

66.62 

14  46.4 

54    6.2 

I.        s. 

Feb.    1 

10    1.89 

9.059 

6  50  57.28 

133.58 

+23  4537.0 

+    3.1 

66.82 

14  44.6 

53  59.6 

I.      N. 

2 

10  51.14 

9.044 

7  44  16.67 

139.69 

23  12  15.9 

-167.3 

66.54 

14  44.8 

54    0.0 

I.     N. 

3 

11  39.68 

1.994 

836  54.05 

130.90 

2132   1.5 

-399.1 

65.83 

14  46.6 

54    6.7 

I.      N. 

4 

12  27.00 

1.935 

9  2815.72 

196.56 

1850  30.8 

-473.6 

64.87 

14  49.7 

54  18.5 

II.  N. 

5 

13  12.77 

1.679 

10  18  7.73 

199.79 

15  16  14.9 

-593.3 

63.91 

14  54.3 

54  35.1 

U.      S. 

6 

13  57.21 

1.839 

11    638.09 

119.88 

+10  5925.8 

-686.0 

63.16 

15   0.0 

54  56.1 

II.      S. 

7 

14  40.75 

1.804 

115414.19 

118.49 

611    6.3 

-751.1 

62.68 

15   7.0 

55  21.7 

II.      S. 

8 

15  24.10 

1.813 

124138.55 

119.09 

+  1    224.5 

-787.3 

63.04 

15  15.2 

55  52.2 

II.      S. 

9 

16    8.14 

1.860 

132945.03 

191.87 

-  4  14  35.5 

-799.5 

63.92 

15  24.9 

56  27.5 

IL      S. 

10 

16  53.87 

1.958 

14  19  35.09 

197.67 

92652.6 

-769.7 

65.48 

15  35.8 

57    7.6 

II.      S. 

11 

17  42.47 

9.098 

151213.29 

136.09 

-14  19  6.8 

-690.6 

67.67 

15  47.8 

57  51.9 

II.      S. 

12 

18  34.77 

9.967 

16   836.69 

146.97 

183234.8 

-567.3 

70.28 

16   0.6 

58  37.6 

II.     s. 

13 

19  31.35 

9.446 

17   9  17.19 

157.09 

214511.3 

-385.3 

72.88 

16  13.1 

59  24.6 

II.     s. 

14 

20  31.88 

9.584 

1813  55.64 

165.59 

23  33  39.4 

-147.9 

74.87 

16  24.3 

60    5.7 

II.  N. 

15 

21  34.82 

9.643 

19  21    4.90     169.08 

-23  39  14.5    +193.6 

75.69 

16  32.6 

60  36.8        II.  N. 

25 
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AT  TRANSIT  OF  MOON'S  CENTRE  OYER  THE  MERIDIAN  OF  WASHINGTON. 

Data. 

Mean  Time 

of 

Transit. 

Dlftfor 
IHour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diftfor 
IHour 

of 
Long. 

Getooentrio 

Declination 

of 

Centre. 

Dittfor 
IHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bricht 
limbs. 

h    m 

m 

h  m    a 

8 

O       $        It 

// 

8 

/     /* 

/     * 

Feb.  15 

21  34.82 

9.643 

1921    4.90 

169.08 

-23  3914.5 

+193.6 

75.69 

16  32.6 

60  36.8 

H.N. 

16 

22  38.15 

9.606 

2028  25.59 

168.49 

2155   9.9 

399.9 

74.97 

16  37.2 

60  53.3 

II.  N. 

17 

23  39.31 

9.479 

2133  39.86 

158.66 

1830  48.9 

618.5 

73.18 

16  36.6 

60  51.0 

ILN. 

19 

0  36.93 

9.393 

22  35  24.67 

149.49 

134857.4 

777.3 

70.86 

16  31.0 

60  29.9 

I.     N. 

20 

1  30.82 

9.174 

23  3323.86 

140.88 

81827.5 

869.5 

68.65 

16  20.6 

59  52.2 

I.          S. 

21 

2  21.51 

9.059 

0  2810.32 

134.10 

-227  28.0 

+683.9 

66.92 

16   7.0 

59    2.2 

I.          S. 

22 

3    9.93 

1.984 

120  39.80 

199.93 

+  32015.2 

848.8 

65.82 

15  51.6 

58   5.7 

I.          S. 

23 

3  57.07 

1.950 

2  1 1  52.60 

197.93 

846  8.1 

773.3 

65.36 

15  36.0 

57    8.5 

I.          S. 

24 

4  43.84 

1.959 

3   2  42.97 

197.97 

13  36   5.9 

670.7 

65.44 

15  21.5 

56  15.0 

I.          S. 

25 

5  30.93 

1.974 

3  53  52.85 

198.74 

17  39  17.0 

541.9 

65.84 

15   8.7 

55  28.8 

I.          S. 

26 

6  18.77 

9.007 

4  45  47.57 

130.86 

+20  47   3.2 

+394.1 

66.42 

14  68.9 

54  52.2 

1.          S. 

27 

7    7.45 

9.040 

5  38  32.74 

139.78 

225236.0 

931.3 

66.89 

14  51.6 

54  25.2 

I.          S. 

28 

7  56.72 

9.058 

6  3153.68 

133.70 

23  56   7.1 

+  58.5 

67.10 

14  47.6 

54  10.5 

L      N. 

Mar.  1 

8  46.07 

9.049 

7  25  19.80 

133.16 

23  40  24.5 

-114.6 

66.90 

14  46.3 

54    5.7 

I.      N. 

2 

9  34.92 

9.013 

81814.50 

131.15 

222125.9 

-979.6 

66.29 

14  47.2 

54    9.4 

I.      N. 

3 

10  22.71 

1.961 

9  10   6.33 

198.06 

+19  5823.8 

-439.9 

65.40 

14  50.4 

54  21.0 

I.      N.    ; 

4 

11    9.17 

1.908 

10   0  38.66 

194.66 

16  3824.6 

-663.8 

64.44 

14  55.3 

54  39.0 

L      N.     i 

5 

11  54.36 

1.869 

10  49  53.57 

191.73 

12  30  43.5 

-670.1 

63.64 

15    1.5 

55    1.7 

I.      N. 

6 

12  38.58 

1.630 

113811.11 

119.96 

7  46   6.7 

-748.0 

63.17 

15   8.6 

55  27.6 

ILN. 

7 

13  22.44 

1.895 

12  26   6.04 

119.93 

+  2  3625.8 

-795.1 

63.19 

15  16.3 

55  55.9 

II.      S. 

6 

14    6.67 

1.869 

1314  24.02 

191.96 

-  24527.1 

-608.5 

63.78 

15  24.3 

56  25.5 

II.      S. 

9 

14  52.17 

1.935 

14    3  58.00 

196.99 

8   5  25.0 

-784.7 

65.02 

15  32.7 

56  56.2 

II.      S. 

10 

15  39.86 

9.044 

14  55  43.60 

139.91 

13   7  40.8 

-719.1 

66.81 

1541.3 

57  27.7 

n.    s. 

11 

16  30.57 

9.186 

155031.31 

141.36 

17  34  23.3 

-605.8 

69.04 

15  50.0 

57  59.8 

II.     s. 

12 

17  24.85 

9.340 

16  4853.34 

150.49 

21    5  38.2 

-441.1 

71.35 

15  58.5 

58  31.4 

IL      S. 

13 

18  22.61 

9.468 

17  50  44.93 

158.39 

-23  21    0.2 

-997.4 

73.29 

16   6.9 

59   2.0 

II.      S. 

14 

19  22.91 

9.543 

1855   9.70 

169.87 

24    3   5.5 

-91.6 

74.34 

16  14.3 

59  29.2 

ILN. 

15 

20  24.06 

9.536 

20   0  24.84 

169.44 

23   2  34.9 

+979.8 

74.20 

16  20.1 

59  50.2 

ILN. 

16 

21  24.12 

9.456 

21    4  34.79 

157.89 

20  2210.8 

615.3 

72.99 

16  23.3 

60    1.9 

H.N. 

17 

22  21.67 

9.336 

22   6  13.92 

150.61 

1616  33.6 

709.9 

71.13 

16  23.2 

60    1.7 

ILN. 

18 

23  16.16 

9.908 

23   4  49.08 

149.84 

-II    827.9 

+896.6 

69.20 

16  19.5 

59  48.0 

ILN. 

20 

0    7.82 

9.101 

0   0  33.86 

136.36 

-  52342.2 

886.3 

67.58 

16  12.2 

59  21.0 

ILN. 

21 

0  57.35 

9.039 

0  54  10.05 

131.97 

+  0  3244.5 

886.6 

66.47 

16    1.7 

58  42.7 

I.           S. 

22 

1  45.60 

1.994 

14629.67 

199.83 

6  1850.0 

836.9 

65.96 

15  49.1 

57  56.7 

1.           S. 

23 

2  33.41 

1.993 

2  3822.67 

199.76 

113613.1 

744.6 

65.97 

15  35.7 

57    7.3 

I.         a 

i 

24 

3  21.44 

9.014 

3  30  29.03 

131.06 

+1610  11.0 

+690.4 

66.36 

15  22.5 

56  19.0 

I.         s.1 

25 

4  10.10 

9.043 

4  23  13.09 

139.75 

1949  17.1 

471.5 

66.91 

15  10.6 

55  34.9 

I.         s. 

26 

4  59.50 

9.070 

516  40.40 

134.39 

2225  4.3 

305.1 

67.38 

15   0.7 

54  58.8 

I.         s.| 

27 

5  49.34 

9.080 

6  10  36.54 

135.05 

23  52   5.2 

+199.0 

67.58 

14  53.6 

54  32.6 

I.      N.     ! 

28 

6  39.19 

9.069 

7   4  32.40 

134.31 

24    8    1.3 

-48.9 

67.38 

14  49.3 

54  17.0 

I.      N. 

29 

7  28.45 

9.033 

7  57  52.95 

139.16 

+2313  47.2 

-990.6 

66.79 

14  48.1 

54  12.5 

L      N. 

30 

8  16.64 

1.98L 

8  50   8.66 

199.03 

21  1314.6 

-379.3 

65.92 

14  49.9 

54  18.8 

I.      N. 

31 

9    3.49 

1.994 

9  41    4.09 

195.61 

18  12  42.4 

-590.3 

64.94 

14  54.2 

54  34.8 

I.      N. 

Apr.    1 

9  49.05 

1.875 

10  30  41.76 

193.67 

14  20  13.4 

-638.6 

64.09 

15    0.7 

54i8.7 

I.      N.     . 

* 

10  33.65 

1.845 

11  1921.40 

190.87 

+  9  45  14.4 

-731.9 

63.53 

15    8.8 

55  28.8 

I.      N.     ' 

MOON-CULMINATIONS,  1890. 


387 


AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

DiftfOT 

lHour 

of 
Look. 

Right 

Ascension 

of 

Centre. 

Difcfor 
lHour 

of 
Long. 

Geooentrio 

Declination 

of 

Centre. 

DhXfbr 
lHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geooentrio 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h  m    s 

s 

O      1      It 

« 

s 

i     it 

i    t* 

Apr.   2 

10  33.65 

1.845 

11  1921.40 

190.87 

4-  94514.4 

-731.9 

63.53 

15   8.8 

55  28.8 

I.       N. 

3 

11  17.64 

1.843 

12   7  36.74 

190.75 

+  4  3833.4 

-796.4 

63.46 

15  18.0 

56   2.4 

I.       N. 

4 

12    2.38 

1.874 

125612.06 

199,59 

-  04729.3 

-897.8 

63.94 

1527.5 

56  37.4 

I.      N. 

5 

12  48.07 

1.941 

13  45  58.33 

196.64 

-6  1831.5 

-890.4 

65.04 

15  36.8 

57  11.7 

II.  N. 

6 

13  35.84 

9.043 

14  37  48.87 

139.99 

-113749.0 

-767.9 

66.73 

15  45.5 

57  43.2 

II.      S. 

7 

14  26.47 

9.178 

153231.51 

140.90 

-16  26  5.3 

-4164.9 

68.82 

15  53.0 

5810.9 

II.      S. 

8 

15  20.45 

9.391 

1630  36.00 

149.48 

-2022  9.0 

-506.4 

71.05 

15  59.3 

58  34.0 

II.      S. 

9 

16  17.70 

9.444 

17  3156.88 

156.90 

-23   4  47.1 

-998.4 

72.91 

16   4.2 

58  52.4 

II.      S. 

10 

17  17.31 

9.511 

1835  39.85 

160.94 

-24  1622.9 

-54.9 

73.95 

16   8.0 

59   6.0 

II.  N. 

11 

18  17.67 

9.009 

1940   7.52 

160.49 

-23  47  25.8 

4-198.9 

73.85 

16  10.5 

59  15.1 

II.  N. 

12 

19  16.94 

9.435 

20  43  30.39 

155.80 

-2139  34.4 

4434.7 

72.70 

16  11.5 

59  19.0 

II.  N. 

13 

20  13.78 

9.308 

21  44  26.62 

148.69 

-18   5   4.0 

699.1 

70.96 

16  11.0 

59  17.0 

II.  N. 

14 

21    7.66 

9.184 

224224.49 

141 JM 

-13  2313.0 

770.3 

68.98 

16   8.7 

59   8.7 

II.  N. 

15 

21  58.77 

9.081 

23  37  36.41 

135.08 

-  7  6615.6 

854.6 

67.34 

16   4.3 

68  52.8 

II.  N. 

16 

22  47.82 

9.013 

030  43.97 

130.98 

-  2   634.8 

884.6 

66.23 

15  58.0 

5828.6 

II.  N. 

17 

23  35.68 

1.969 

12239.97 

199.10 

+  344  45.0 

+863.9 

65.72 

15  49.7 

57  58.8 

II.  N. 

19 

0  23.22 

1.965 

2  14  16.61 

199.37 

91831.1 

797.8 

65.77 

15  39.8 

57  23.2 

L     N. 

20 

1  11.15 

9.013 

3   617.09 

130.97 

14  1741.1 

091.9 

66.25 

15  29.2 

56  43.3 

I.          S. 

21 

1  59.94 

9.053 

3  59  8.89 

133.40 

182740.4 

553.0 

66.94 

15  18.4 

56   4.0 

L          S. 

22 

2  49*69 

9.001 

4  5258.83 

135.63 

213649.9 

389.9 

67.55 

15   8.3 

55  26.8 

L          S. 

23 

3  40.15 

9.109 

547  30.97 

136.76 

-1-23  37    1.9 

+910.0 

67.96 

14  59.9 

64  54.5 

I.          S. 

24 

4  30.73 

9.089 

6  4210.80 

136.21 

24  24  13.3 

+  96.1 

67.88 

14  53.4 

54  31.8 

I.      N. 

25 

5  20.73 

9.089 

7  36  15.64 

133.90 

23  58  33.2 

-159.5 

67.31 

14  49.5 

64  18.2 

I.     N. 

26 

6    9.54 

9.003 

829  8.46 

130.11 

222352.9 

-317.9 

66.41 

14  48.8 

54  15.0 

I.      N. 

27 

6  56.80 

1.936 

920  28.49 

195.94 

19  4636.0 

-465.0 

65.35 

14  60.9 

64  23.0 

I.      N. 

28 

7  42.52 

1.877 

10  10  16.01 

199.53 

+1614  40.7 

-591.0 

64.34 

14  56.0 

64  41.6 

I.      N. 

29 

8  27.04 

1.838 

105851.19 

190.49 

1156  45.9 

-094.7 

63.64 

15   3.8 

5510.3 

I.      N. 

30 

9  10.96 

1.6B8 

114649.77 

119.81 

7   212.1 

-773.9 

63.41 

15  13.7 

55  46.4 

I.     N. 

M»y    | 

9  55.05 

1.853 

1234  59.06 

191.36 

4-  14124.6 

-895.4 

63.78 

15  25.1 

66  28.5 

I.      N. 

2 

10  40.24 

1.919 

1324  14.41 

195.34 

-  35325.7 

-841.1 

64.73 

15  37.1 

57  12.7 

I.      N. 

3 

11  27.51 

9.097 

14  1534.91 

131.80 

-  926    1.5 

-815.8 

66.46 

15  48.8 

57  55.7 

I.      N. 

4 

12  17.79 

9.169 

15   9  56.81 

140.37 

-14  39  49.4 

-737.7 

68.66 

15  59.2 

58  34.0 

II.  N. 

5 

13  11.76 

9.999 

16   8   0.08 

150.00 

-19  5  51.5 

-595.0 

71.10 

16   7.6 

59   4.5 

II.      S. 

6 

14    9.46 

9.474 

17   9  48.55 

158.68 

-222510.5 

-399.7 

73.28 

16  13.3 

59  25.3 

II.      S. 

7 

15  10.05 

9.580 

1814  29.94 

163.90 

-24  1349.2 

-144.4 

74.60 

16  16.0 

59  35.5 

II.N.S. 

8 

16  11.70 

9.559 

19  2016.06 

163.89 

-24  1828.7 

+191.1 

74.65 

16  16.1 

69  36.0 

II.  N. 

9 

17  12.27 

9.472 

20  24  56.80 

158.71 

-223859.0 

370.1 

73.46 

16  14.0 

59  28.0 

II.  N. 

10 

18  10.06 

9.337 

2126  50.13 

150.45 

-1927  48.3 

576.6 

71.45 

16  10.0 

59  13.6 

II.  N. 

11 

19    4.36 

9.190 

222513.24 

141.63 

-15  6   9.2 

797.0 

69.24 

16   4.8 

58  54.4 

11.  N. 

12 

19  55.36 

9.086 

2320  18.27 

134.18 

-  95331.3 

899.0 

67.29 

15  58.6 

58  31.8 

II.  N. 

13 

20  43.84 

1.981 

0  1251.66 

199.07 

-  4  14  22.4 

+865.7 

65.90 

15  51.7 

58   6.4 

11.  N. 

14 

21  30.80 

1.939 

1    3  53.69 

138.55 

+  132  50.3 

863.1 

65.17 

15  44.2 

57  38.6 

II.  N. 

15 

22  17.26 

1.938 

1  54  25.36 

196.47 

7  10  30.1 

818.4 

65.10 

15  36.1 

57    8.8 

II.  N. 

16 

23    4.09 

1.969 

24519.58 

198.33 

122221.5 

734.5 

65.57 

15  27.5 

66  37.5 

II.  N. 

17 

23  51.94 

9.090 

3  37  14.70 

131.39 

+16  53  20.4 

+614.8 

66.35 

15  18.8 

56    5.8 

11.  N. 
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1 

1 
AT  TBANSIT  OF  MOON'S  CENTRE  OVEB  THE  MERIDIAN  OF  WASHINGTON.             | 

Date. 

Mean  Time 

of 

Transit 

Difffor 
IHoar 

of 
Long. 

Bight 

Ascension 

of 

Centre. 

Difffor 
lHour 

of 
Long. 

Geooentrio 

Declination 

of 

Centre. 

Difffor 
IHoar 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Umoa. 

h    m 

m 

h  m    a 

8 

O       t       It 

„ 

8 

/     // 

#     u 

ILN. 

May  17 

23  51.94 

9.090 

337  14.70 

131.39 

+16  5320.4 

+614.8 

66.35 

15  18.8 

56    5.8 

19 

0  41.08 

9.079 

4  3027.92 

134.65 

20  30  0.0 

464.1 

67.22 

15  10.4 

55  34.4 

I.        s. 

20 

1  31.38 

9.111 

5  24  50.64' 

136.98 

23   126.8 

990.9 

67.88 

15   2.5 

55   5.4 

1.        s. 

21 

2  22.27 

9.191 

6  1949.00 

137.48 

24  2038.6 

+104.8 

68.07 

14  55.8 

54  40.9 

I.     N.S; 

22 

3  12.92 

9.093 

7  14  32.82 

135.77 

24  2520.5 

-60.0 

67.68 

14  50.8 

54  22.4 

I.     N. 

1 

23 

4    2.49 

9.033 

8   811.72 

139.90 

+2318   7.6 

-953.1 

66.81 

14  47.9 

54  11.9 

L     N.    ' 

24 

4  50.40 

1.958 

9  010.74 

197.64 

91    519.7 

-407.1 

65.67 

14  47.6 

54  10.8 

I.     N. 

25 

5  36.47 

1.883 

9  50  19.05 

193.16 

17  5523.3 

-636.7 

64.51 

14  50.2 

54  20.0 

L     N. 

26 

6  20.92 

1.885 

10  38  50.17 

119.68 

1357  25.2 

-647.4 

63.56 

14  55.5 

54  40.2 

I.     N. 

27 

7    4.32 

1.797 

1126  17.52 

117.94 

920  30.0 

-733.5 

63.05 

16   3.7 

55  10.8 

I.     N. 

28 

7  47.45 

1.804 

12  13  28.89 

118.43 

+  4  1348.4 

-796.0 

63.15 

15  14.6 

55  50.8 

I.     N. 

29 

8  31.28 

1.855 

13    122.51 

191.50 

-  1  1234.0 

-831.0 

63.95 

1597.8 

56  36.6 

I.     N. 

30 

9  16.89 

1.954 

13  51    3.74 

197.49 

-  6  46  16.7 

-831.1 

65.47 

15  42.0 

57  30.7 

I.     N. 

31 

10    5.43 

9.099 

14  43  40.42 

136.13 

-12  11  13.4 

-784.8 

67.64 

15  56.3 

58  23.3 

I.     N. 

June  1 

10  57.89 

9.978 

15  40  12.91 

146.99 

-17   6  16.1 

-679.0 

70.38 

16   9.5 

5911.6 

I.     N. 

2 

II  54.81 

9.463 

1641  14.12 

158.09 

-21    5  33.6 

-604.6 

73.11 

16  20.1 

59  50.8 

I.     N. 

3 

12  55.81 

9.607 

17  46  21.02 

166.73 

-23  41  46.2 

-965.7 

75.18 

16  27.0 

60  15.8 

II.     8. 

4 

13  59.27 

9.658 

1853  55.15 

169.83 

-24  3311.5 

+  19.6 

75.96 

16  29.7 

60  26.2 

ILN. 

5 

15    2.61 

9.600 

20    122.72 

166.94 

-23  3152.8 

989.9 

75.17 

16  28.2 

60  20.5 

ILN. 

6 

16    3.40 

9.456 

21    6  16.48 

157.61 

-20  4654.8 

595.0 

73.17 

16  23.1 

60    1.4 

ILN. 

7 

17    0.24 

9.990 

22   7  12.85 

147.10 

-16  39  49.6 

+696.4 

70.63 

16  15.1 

59  32.2 

ILN.   ' 

8 

17  53.00 

9.191 

23   4    3.02 

137.73 

-1 1  36  36.2 

807.1 

68.16 

16    5.7 

58  56.8 

ILN. 

9 

18  42.35 

9.001 

23  57  29.65 

130.47 

-  6    141.5 

858.9 

66.35 

15  55.2 

58  18.8 

ILN.    , 

10 

19  29.43 

1.931 

0  48  38.52 

195.99 

-  0  15  50.7 

863.3 

65.19 

15  44.8 

57  40.7 

ILN. 

11 

90  15.38 

1.906 

1  38  39.57 

194.54 

+  523  35.6 

897.8 

64.76 

15  34.8 

57   3.8 

ILN.   J 

12 

21     1.26 

1.993 

228  36.58 

195.56 

4-10  4135.3 

+756.5 

64.96 

15  25.3 

56  29.2 

n.N. 

13 

21  47.92 

1.970 

3  19  20.41 

198.33 

15  24  21.4 

651.8 

65.64 

15  16.6 

55  57.3 

ILN. 

14 

22  35.89 

9.099 

4  1123.12 

131.94 

19  19   0.6 

516.3 

66.54 

15   8.6 

55  28.0 

ILN. 

15 

23  25.29 

9.084 

5   4  51.42 

135.94 

22  14   0.3 

354.5 

67.37 

15    1.6 

55   2.1 

ILN. 

17 

0  15.74 

9.114 

5  59  23.45 

137.06 

24   0  19.8 

+174.8 

67.84 

14  55.5 

54  39.6 

I.       s. 

18 

1    6.48 

9.107 

6  54  12.98 

136.61 

+24  33   4.1 

-  11.0 

67.75 

14  50.6 

54  21.5 

L     N.S.' 

19 

1  56.57 

9.060 

7  48  23.03 

133.83 

23  5221.9 

-190.1 

67.08 

14  47.1 

54    9.2 

I.     N. 

20 

2  45.18 

1.987 

841    4.18 

199.39 

22   3   9.3 

-359.1 

65.97 

14  45.4 

54    2.7 

I.     N. 

21 

3  31.86 

1.903 

93149.14 

194.36 

191342.7 

-490.7 

64.69 

14  45.8 

54    4.3 

L     N. 

22 

4  16.60 

1.898 

1020  37.66 

119.86 

15  33  53.6 

-604.9 

63.54 

14  48.6 

54  14.5 

I.     N. 

23 

4  59.81 

1.777 

11    7  53.45 

J  16.76 

+11  13  33.4 

-693.6 

62.74 

14  54.1 

54  34.6 

I.     N. 

24 

5  42.17 

1.760 

1154  18.43 

115.71 

6  22  10.3 

-759.7 

62.47 

15   2.3 

55   4.8 

L     N. 

25 

6  24.59 

1.783 

12  40  47.38 

117.16 

+  1    9   2.4 

-809.1 

62.88 

15  13.3 

55  45.0 

I.     N. 

26 

7    8.15 

1.855 

13  2824.77 

191.47 

-  4  15  43.7 

-817.0 

64.03 

15  26.5 

56  33.9 

1.     N. 

27 

7  54.03 

1.977 

14  1821.96 

198.85 

-  9  39  42.2 

-796.3 

65.96 

1541.7 

57  29.4 

I.     N. 

28 

8  43.45 

9.149 

151151.87 

139.16 

-14  4621.9 

-797.7 

68.57 

15  57.7 

58  28.1 

L     N. 

29 

9  37.43 

9.353 

16   9  55.90 

151.46 

-19  13  42.1 

-596.8 

71.59 

16  13.1 

59  24.8 

I.     N. 

30 

10  36.36 

9.553 

171258.21 

163.11 

-22  34  37.7 

-394.4 

74.44 

16  26.4 

60  13.8 

L     N.    j 

July  1 

II  39.48 

9.689 

18  20  11.94 

171.63 

-24  2121.7 

-199.4 

76.36 

1636.1 

60  49.1 

L    £■; 

2 

12  44.57 

9.711 

19  29  24.87 

179.94 

-24  14  22.4 

+165.4 

76.66 

16  40.4 

61    5.5 

it.    aJ 
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AT  TRANSIT  OF  MOON'S  CENTRE  OYER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diftfor 
lBour 

of 
Long. 

Sight 

Ascension 

of 

Centre. 

Diftfor 
lHonr 

of 
Long. 

Geooentrio 

Declination 

of 

Centre. 

Difllfor 
lHonr 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

July  2 

h    m 
12  44.57 

m 
9.711 

h  m    a 
192924.87 

• 
179.94 

O       1       11 

-24  14  22.4 

// 
+165.4 

a 
76.66 

16  40.4 

i    i» 
61    5.5 

II.       S. 

3 

13  48.70 

8415 

20  37  39.50 

167.09 

-22  1 1  24.2 

441.9 

75.40 

16  39.9 

61    2.9 

II.  N. 

4 

14  49.44 

9.497 

214230.51 

156.75 

-1828  56.2 

657.7 

72.91 

16  33.9 

60  40.9 

II.  N. 

5 

15  45.76 

9JM0 

2242  55.54 

145.55 

-1334  46.7 

799.5 

70.20 

16  23.8 

60    4.1 

n.N. 

6 

16  37.90 

9.106 

2339  9.10 

136.09 

-  75833.4 

870.5 

67.86 

16  11.3 

59  17.9 

II.  N. 

7 

17  26.83 

1.994 

0  32  9.53 

199.51 

-  2  6    1.6 

4883.8 

66.17 

15  57.5 

68  27.4 

II.  N. 

8 

18  13.76 

1.999 

123  9.85 

196.09 

+  34221.4 

851.7 

65.23 

15  43.8 

57  37.2 

II.  N. 

9 

18  59.89 

1.919 

21321.19 

195.35 

910  26.5 

783.3 

65.06 

15  31.0 

56  50.0 

11.  N. 

10 

19  46.20 

1.945 

3  344.18 

196.89 

14   4  51.1 

683.9 

65.43 

15  19.5 

56    7.9 

II.  N. 

11 

20  33.44 

1.994 

3  55  2.97 

199.84 

1813  45.6 

556.1 

66.15 

15   9.7 

55  31.6 

H.N. 

12 

21  21.97 

9.049 

4  47  39.36 

133.11 

+21  26  28.8 

+403.4 

66.95 

15    1.5 

55    1.5 

II.  N. 

13 

22  11.70 

9.090 

54127.86 

135.63 

23  33  58.0 

931.9 

67.54 

14  54.9 

54  37.4 

11.  N. 

14 

23    2.08 

9.101 

6  3555.69 

136.97 

24  30   4.1 

+  48.4 

67.66 

14  49.9 

54  18.6 

II.      S. 

15 

23  52.27 

9.074 

73011.37 

134.60 

24  1252.0 

-133.1 

67.22 

14  46.4 

54    5.7 

II.      S. 

17 

0  41.35 

9.011 

82321.04 

130.90 

224515.2 

-301.7 

66.25 

14  44.3 

53  58.3 

I.          S. 

18 

1  28.68 

1.931 

914  45.44 

196.03 

+20  14  16.6 

-448.8 

64.98 

14  43.6 

53  56.5 

I.      N. 

19 

2  14.02 

1.849 

10   4   9.75 

191.08 

164934.8 

-570.0 

63.72 

14  45.1 

54    0.8 

I.      N. 

20 

2  57.54 

1.789 

10  5144.52 

117.06 

124146.2 

-664.6 

62.67 

14  48.2 

54  12.9 

I.      N. 

21 

3  39.76 

1.749 

1138   1.01 

114.70 

8   1  17.3 

-733.7 

62.07 

14  53.6 

54  32.5 

I.      N. 

22 

4  21.44 

1.799 

1223  45.64 

114.46 

+  258  5.3 

-778.1 

62.07 

15    1.3 

55    0.9 

I.      N. 

23 

5    3.56 

1.778 

13   955.87 

116.85 

-  217  57.4 

-797.7 

62.77 

15  11.3 

55  37.8 

I.      N. 

24 

5  47.19 

1.866 

1357  37.52 

199.13 

-  736   5.1 

-787.8 

64.23 

15  23.8 

56  23.7 

I.      N. 

25 

6  33.53 

9.004 

14  48  2.04 

130.45 

-124312.9 

-741.3 

66.45 

15  38.3 

57  16.9 

I.      N. 

26 

7  23.74 

9.188 

154219.81 

141.50 

-17  22  16.4 

-644.9 

69.24 

15  53.8 

58  13.8 

I.      N. 

27 

8  18.73 

9.397 

16  4124.38 

154.04 

-21  11    7.0 

-486.0 

72.35 

16  10.0 

59  14.1 

I.      N. 

28 

9  18.62 

9.586 

17  4524.08 

165.49 

-23  43  32.1 

-963.4 

75.02 

16  25.0 

60    8.7 

I.      N.S. 

29 

10  22.28 

9.699 

1853  11.12 

179.96 

-24  34  24.0 

+  15.9 

76.58 

16  37.0 

60  52.3 

I.          S. 

30 

11  27.30 

9.695 

20   219.62 

179.00 

-23  28  54.5 

306.3 

76.48 

16  44.2 

61  19.0 

I.          S. 

31 

12  30.83 

9.589 

21    9  58.01 

165.93 

-20  30  24.5 

571.9 

74.8G 

16  45.6 

61  25.0 

II.      S. 

Aug.  1 

13  30.81 

9.413 

2214   3.37 

155.00 

-16   0    1.4 

765.3 

72.43 

16  41.3 

61    8.3 

II.  N. 

2 

14  26.59 

9.941 

23  13  55.90 

144.68 

-102826.4 

+878.4 

69.94 

16  31.7 

60  33.1 

11.  N. 

3 

15  18.62 

9.104 

010   3.04 

136.43 

-  4  26  53.8 

918.0 

67.92 

16  18.4 

59  44.0 

II.  N. 

4 

16    7.93 

9.014 

1    326.25 

131.04 

+  1  38    1.4 

898.9 

66.57 

16    3.2 

58  47.7 

II.  N. 

5 

16  55.69 

1.973 

1  55  15.75 

198.55 

7  2533.4 

833.1 

66.00 

15  47.3 

57  49.3 

II.  N. 

6 

17  42.95 

1.979 

24636.09 

198.51 

12  39  47.9 

733.1 

66.03 

15  32.1 

56  54.3 

II.  N. 

7 

18  30.58 

9.001 

3  3818.01 

130.91 

+17   812.7 

+604.7 

66.45 

15  18.3 

56    4.7 

II.  N. 

8 

19  19.08 

9.041 

4  30  52.74 

139.65 

20  40  29.2 

453.0 

67.03 

15    7.3 

55  23.0 

II.  N. 

9 

20    8.53 

9.080 

524  24.25 

134.96 

23   8  13.5 

983.0 

67.56 

14  58.3 

54  49.8 

II.  N. 

10 

20  58.74 

9.097 

618  41.75 

136.00 

24  25  27.9 

+101.9 

67.74 

14  51.5 

54  25.1 

II.      S. 

11 

21  48.91 

9.078 

712  56.63 

134.91 

24  29  35.6 

-80.6 

67.42 

14  47.0 

54    8.3 

II.      S. 

12 

22  38.27 

9.099 

8   623.05 

131.95 

+2322  8.5 

-354.1 

66.58 

14  44.4 

53  58.9 

II.      S. 

13 

23  26.14 

1.957 

85819.51 

197.58 

21    8  40.7 

-409.3 

65.37 

14  43.6 

53  55.9 

II.      S. 

15 

0  12.13 

1.879 

9  4823.36 

199.75 

17  57  50.1 

-540.9 

64.09 

14  44.4 

53  58.9 

16 

0  56.27 

1.904 

1036  35.27 

118.40 

14    0   3.4 

-644.0 

62.93 

14  46.7 

54    7.4 

17 

1  38.90 

1.759 

112316.48 

115.30 

+  9  2614.9 

-790.4 

62.12 

14  50.6 

54  21.8 

I.      N. 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

DM*. 

Mean  Time 

of 

Transit. 

Difllfor 
IHonr 

of 
Long. 

Sight 

Ascension 

of 

Centre. 

Difllfor 

IHonr 

Of 

Long. 

Geocentric 

Declination 

of 

Centre. 

Difllfor 
IHonr 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geoeentrio 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
limbs. 

h    m 

m 

h  m    s 

8 

O       1       II 

ii 

s 

/     a 

i     a 

Aug.  17 

1  38.90 

1.758 

1 1  23  16.48 

115.30 

+  926  14.9 

-790.4 

62.12 

14  50.6 

54  21.8 

I.     N. 

18 

2  20.63 

1.731 

12   9   4.18 

114.09 

+  4  27  17.7 

-769.9 

61.81 

14  56.0 

54  41.7 

1.     N. 

19 

3    2.29 

1.747 

12  5447.06 

114.96 

-  0  46   5.1 

-799.5 

62.14 

15    3.2 

55    7.9 

I.     N. 

20 

3  44.81 

1.804 

13  4122.17 

118.49 

-  6   2  52.0 

-786.5 

63.15 

15  12.1 

55  41.0 

I.     N. 

21 

4  29.26 

1.908 

14  29  52.72 

194.60 

-11  1052.0 

-747.6 

64.89 

15  23.0 

56  20.6 

I.     N. 

22 

5  16.71 

9.054 

152123.71 

133.44 

-16  5533.7 

-668.4 

67.26 

15  35.6 

57   6.6 

I.      N. 

23 

6    8.11 

8.934 

1616  52.97 

144.31 

-195858.6 

-439.9 

70.04 

15  49.4 

57  57.5 

I.     N. 

24 

7    4.01 

9.491 

17  16  52.83 

155.61 

-225928.3 

-359.4 

72.82 

16    3.9 

58  50.7 

I.      N. 

25 

8    4.10 

.  9.574 

18  21    4.52 

164.69 

-24  33  51. 1 

-109.9 

74.97 

16  18.0 

59  42.8 

I.          S. 

2G 

9    6.92 

9.649 

1928   0.29 

168.79 

-24  23   0.7 

+168.9 

75.91 

16  30.6 

60  27.9 

I.         S. 

i 

27 

10  10.14 

9.606 

20  35  20.54 

166.77 

-221931.2 

+445.0 

75.33 

16  39.0 

60  59.6 

I.        s. 

28 

II  11.49 

9.494 

2140  47.90 

159.91 

-183218.9 

679.9 

73.64 

16  42.8 

61  13.7 

I.         8. 

29 

12    9.59 

9.348 

22  43   0.42 

151.11 

-1324  31.0 

845.0 

71.49 

16  41.2 

61    7.8 

II.     S. 

30 

13    4.24 

9.919 

23  4144.88 

143.17 

-  7  2626.1 

931.8 

69.48 

16  34.0 

6041.1 

II.  N. 

31 

13  56.03 

9.111 

0  37  37.04 

136.88 

-  I    836.5 

945.7 

67.96 

16  22.2 

59  58.1 

ILN. 

Sept  1 

14  45.91 

9.053 

1  31  34.93 

133.40 

4-5  2  19.5 

4699.6 

67.10 

16   7.5 

59   4.0 

ILN. 

2 

15  34.90 

9.035 

224  39.04 

139.39 

10  44  59.5 

808.8 

66.94 

1551.5 

58    4.8 

ILN. 

3 

16  23.85 

9.048 

3  17  40.44 

133.05 

15  42  56.0 

677.6 

67.18 

15  35.5 

57    6.3 

ILN. 

4 

17  13.31 

9.075 

4  11  12.92 

134.74 

194341.0 

591.9 

67.65 

15  20.8 

56  12.5 

ILN. 

5 

18    3.48 

9.103 

5   527.84 

136.40 

2238  6.2 

347.8 

68.08 

15   8.4 

55  26.8 

ILN. 

6 

18  54.14 

9.114 

6   0  12.30 

137.03 

+24  20  12.9 

+169.0 

68.24 

14  58.5 

54  50.7 

II.     S. 

7 

19  44.74 

9.097 

6  54  52.98 

136.01 

24  47  33.1 

-94.8 

67.94 

14  51.4 

54  24.5 

II.     S. 

8 

20  34.56 

9.050 

7  4847.02 

133.19 

24    125.6 

-903.6 

67.13 

14  47.0 

54    8.2 

II.    s. 

9 

21  22.97 

1.989 

841  15.88 

199.04 

22   6  45.5 

-366.9 

65.97 

14  45.1 

54    1.2 

II.    s. 

10 

22    9.57 

1.909 

9  3156.56 

194.34 

19  1 1  20.3 

-506.6 

64.66 

14  45.4 

54    1.1 

II.     s. 

11 

22  54.34 

1.830 

10  20  46.67 

119.96 

+  15  24  48.2 

-691.5 

63.42 

14  47.5 

54  10.2 

II.     S. 

12 

23  37.56 

1.776 

11    8   3.11 

116.64 

105741.0 

-709.8 

62.48 

14  51.2 

54  24.0 

n.   s. 

14 

0  19.78 

1.746 

1 1  54  17.95 

114.91 

6   0  56.4 

-769.6 

62.00 

14  56.3 

54  42.6 

I.        s. 

15 

1     1.63 

1.749 

12  40  14.23 

115.14 

+  0  4552.4 

-805.0 

62.09 

15   2.4 

55    5.2 

1.     N. 

16 

1  44.04 

1.791 

13  26  42.68 

117.69 

-  4  3544.7 

-601.9 

62.83 

15   9.7 

55  31.6 

I.     N. 

17 

2  27.92 

1.879 

14  14  38.89 

1S9.48 

-  951    4.6 

-768.8 

64.21 

15  17.8 

56    1.6 

I.     N. 

18 

3  14.20 

1.991 

15   5   0.01 

199.68 

-14  45  35.3 

-696.8 

66.20 

15  26.9 

56  35.0 

I.     N.    ' 

19 

4    3.75 

9.144 

15  58  37.75 

138.76 

-19   2  33.1 

-579.7 

68.62 

15  36.9 

57  11.8 

I.     N. 

20 

4  57.12 

9.305 

16  56   5.43 

148.57 

-22  22  47.4 

-419.3 

71.15 

15  47.8 

57  52.6 

I.     N. 

21 

5  54.25 

9.445 

17  57  19.39 

157.18 

-24  26   3.6 

-195.5 

73.29 

15  59.0 

58  33.3 

I.     N.  s. 

22 

6  54.22 

9.534 

19    1  23.44 

169.31 

-24  54  30.2 

+  68.4 

74.51 

16  10.0 

59  13.4 

I.       s. 

23 

7  55.28 

9.551 

20   6  33.92 

169.53 

-23  37  54.0 

393.9 

74.57 

16  20.0 

59  49.7 

I.        s. 

24 

8  55.51 

9.469 

21  10  53.86 

158.44 

-20  38    1.3 

568.9 

73.45 

16  27.6 

60  16.5 

I.        s. 

25 

9  53.46 

9.353 

22  12  57.44 

151.70 

-16   9  10.2 

764.7 

71.73 

1631.8 

60  33.3 

L         S. 

26 

10  48.63 

9.943 

23  1213.12 

144.80 

-10  34  43.7 

895.1 

69.98 

16  32.0 

60  34.2 

I.        s. 

27 

11  41.29 

9.159 

0   8  57.86 

139.39 

-  4  2215.3 

+955.1 

68.59 

16  27.6 

60  17.7 

1.        s. 

28 

12  32.20 

9.097 

1    3  57.14 

136.05 

+  2   031.2 

948.0 

67.77 

16  18.9 

59  45.4 

n.  k.s. 

29 

13  22.26 

9.081 

1  58   5.54 

135.03 

8   820.6 

889.0 

67.53 

16   6.5 

59   0.6 

H.N. 

30 

14  12.30 

9.093 

2  52  12.51 

135.81 

13  39  39.5 

767.4 

67.80 

15  52.3 

58   8.1 

ILN. 

Oct.    1 

15    2.87 

9.193 

3  46  52.17 

137.58 

+18  17  10.7 

+614.9 

68.32 

15  37.3 

57  13.3 

ILN. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

Mean  Time 

of 

Transit. 

IMfffor 
lHour 

of 
Long. 

h    m 

m 

Oct.   1 

15    2.87 

2.193 

2 

15  54.19 

s.ua 

3 

16  46.01 

9.109 

4 

17  37.73 

9.145 

5 

18  28.59 

9.091 

6 

19  17.91 

9.015 

7 

20    5.28 

1.931 

8 

20  50.66 

1.859 

9 

21  34.34 

1.799 

10 

22  16.88 

1.758 

11 

22  59.00 

1.758 

12 

23  41.53 

1.793 

14 

0  25.38 

1.868 

15 

1  11.47 

1.979 

16 

2    0.60 

9.119 

17 

2  53.29 

9.971 

18 

3  49.47 

9.404 

19 

4  48.27 

9.481 

20 

5  48.10 

9.480 

21 

6  47.15 

9.499 

22 

7  44.06 

9.316 

23 

8  38.31 

9.907 

24 

9  30.15 

9.119 

25 

10  20.33 

9.069 

26 

11    9.78 

9.058 

27 

11  59.41 

9.089 

28 

12  49.90 

9J98 

29 

13  41.56 

9.176 

30 

14  34.21 

9.906 

31 

15  27.19 

9.200 

tfov.  1 

16  19.52 

9.J53 

2 

17  10.28 

9.079 

3 

17  58.87 

1.975 

4 

18  45.10 

1.880 

5 

19  29.27 

1.804 

6 

20  11.93 

1.757 

7 

20  53.88 

1.745 

8 

21  36.03 

1.774 

9 

22  19.37 

1.845 

10 

23    4.91 

1.958 

11 

23  53.60 

9.105 

13 

0  46.12 

9.979 

14 

1  42.52 

9.499 

15 

2  41.97 

9.518 

16 

3  42.71 

9.595 

Bight 


of 
Centre. 


h  m    s 

3  4652.17 

4  4216.02 

5  38  10.18 
633  58.73 
72855.62 

82219.19 
913  45.55 

10  3  12.27 
105057.10 
113733.00 

1223  43.48 
131018.83 
135813.63 
14  4822.79 
154135.27 

163821.85 
17  3838.52 
184132.93 

19  4529.11 

20  4838.22 

2149  38.80 

2247  59.32 

23  43  54.96 

03810.37 

1  31  42.08 

22524.45 
319  58.81 
41543.64 
51227.95 

6  931.58 

7  5  56.80 

8  047.48 
85326.82 
943  45.28 

103158.83 

11  1842.32 

12  4  42.84 
125055.23 
1338  19.06 
14  27  55.60 

152041.75 
16  17  17.78 
1717  47.95 
182121.42 
1926  12.16 


Diftfor 
lHoar 

of 
Long. 


• 
137.58 
139.98 
139.99 
138.74 
135.05 

131.15 
196.05 
191.31 
117.06 
115.64 

115.59 
117.75 
199.99 
198.99 
137.39 

146.51 
154.50 
159.96 
159.59 
155.59 

140.94 
149.63 
137.38 
134.35 

133.71 

135.14 
137.87 
140.78 
149.59 
149^4 

139.40 
134.53 
198.68 
199.99 
118.40 

115.56 
114.87 
116.58 
190.85 
197.64 

136.56 
146.54 
155.55 
161.31 
161.85 


Geocentric 

Deolination 

of 

Centre. 


+18  17  10.7 
2148   2.5 

24  3  56.9 

25  124.4 
24  4132.0 

+23  931.0 

203314.5 

17   2   7.6 

1246  9.5 

7  5534.1 

+  241  3.1 
-24550.1 
-812  1.0 
-132217.4 
-1759  0.1 

-21  4222.8 
-24  12  8.4 
-251049.1 
-24  2816.4 
-22  5  0.7 

-181214.6 
-13   848.9 

-  71731.2 

-  1  222.0 
+  51254.2 

+11    545.1 
16  15  48.3 

20  25  33.5 

23  22  0.2 

24  57  38.1 

+251129.9 
24   751.0 

21  55  12.3 
184350.1 
14  4413.3 

+10  622.5 
+  4  5958.7 

-  024  50.3 

-  556  29.9 
-112047.8 

-1620  5.1 
-2033  10.0 
-23  36  57.1 
-25  10  25.6 
-25   0  27.7 


DfaTfor 
lHour 

of 
Long. 


4414.9 

435.9 

949.9 

+  45.4 

-149.7 

-314.0 
-463.3 
-588.1 
~088.5 
-761.0 

.9 


.4 
-741.5 


-474.3 
-966.3 
-99.9 
+934.7 
476.3 

+678.9 
896.1 
918.0 
947.7 
919.1 

+836.5 
706.1 
536.6 
343.9 

+136.9 

-66.3 
-949.1 
-409.3 
-543.0 
-650.9 

-734.4 
-793.5 
-896.0 
-896.6 
-787.6 

-609.7 
-555.9 
-353.7 
-107.3 
+157.5 


Bid.  Tim© 
ofSemid. 
Passing 
Meridian. 


68.32 
68.91 
69.05 
68.77 
67.97 

66.80 
65.36 
64.01 
62.94 
62.30 

62.26 
62.85 
64.07 
65.90 
68.16 

70.54 
72.59 
73.81 
73.90 
72.93 

71.34 
69.61 
68.21 
67.37 
67.17 

67.54 
68.27 
69.07 
69.59 
69.60 

68.94 
67.72 
66.20 
64.66 
63.38 

62.53 
62.27 
62.68 
63.79 
65.57 

67.90 
70.44 
72.74 
74.32 
74.55 


Geocentric 

Semi- 
diameter. 


15  37.3 
15  23.0 
15  10.4 
15  0.1 
14  52.7 

14  48.3 
14  46.9 
14  48.0 
14  51.6 

14  57.0 

15  3.9 
15  11.8 
15  20.1 
15  28.5 
15  36.8 

15  44.7 
15  52.4 

15  59.5 

16  6.1 
16  11.7 

16  15.7 
16  18.0 
16  17.5 
16  14.0 
16   7.5 

15  58.2 
15  46.8 
15  34.4 
15  21.8 
15  10.5 

15  0.8 
14  53.7 
14  49.4 
14  48.2 
14  50.1 

14  54.7 

15  1.8 
15  10.7 
15  20.9 
15  31.4 

1541.7 
15  50.9 

15  58.4 

16  4.1 
16    7.9 


Equatorial 
Horizontal 
Parallax. 


57  13.3 
56  20.7 
55  34.4 
54  56.8 
54  29.6 

54  13.5 
54  8.1 
54  12.6 
54  25.6 

54  45.6 

5510.9 

55  39.6 
5610.0 

56  40.9 

57  11.3 

57  40.7 

58  8.8 
58  35.1 

58  59.0 

59  19.6 

59  34.6 
59  42.6 
59  40.9 
59  28.2 
59   4.3 

58  30.1 
57  48.5 
57  2.8 
56  16.3 
55  34.7 

55  0.0 
54  33.1 
54  17.5 
54  13.0 
54  19.7 

54  36.8. 

55  2.7 

55  35.6 

56  12.9 

56  51.8 

57  29.4 

58  3.1 
58  31.0 

58  51.9 

59  5.7 


Liml 


H.N. 

II.  N. 
II.  N. 
II.      S 
II.      S 

II.  S 

II.  S 

II.  S, 

H.  S 

It  S 


II. 


S 
S, 

I.        N.S 
I.      N. 
I.      N. 


N. 
N. 


II. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 

II. 
II. 
II. 
II. 
II. 


II.      S 
II.      S 


II. 
II. 
II. 


1.  N. 

I.  N. 

I.  N.  S. 
I.  S 
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MOON-CULMINATIONS,  1890. 


AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

i 

Daft*. 

Mean  Time 

of 

Transit 

Diff.for 
IHour 

of 
Long. 

Bight 

Asoenaion 

of 

Centre. 

IHfffor 
IHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Difffor 
lHoor 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

I 

Brunt 
Limbs. 

Nov.  16 

h    m 
3  42.71 

m 
9.535 

h  m     a 
192612.16 

s 
161.85 

O       /       */ 

-25  0  27.7 

+157.5 

s 
74.55 

16   7.9 

/     // 
59   5.7 

I. 

S. 

17 

4  42.61 

9.459 

20  30  12.43 

157.38 

-23   6  13.9 

408.0 

73.43 

16   9.8 

59  12.9 

I. 

S. 

18 

5  40.01 

9.397 

21  31  42.42 

149.84 

-1939  11.4 

618.3 

71.54 

16  10.2 

59  14.3 

I. 

s. 

19 

6  34.22 

9.194 

22  30   0.63 

141.83 

-14  5843.8 

779.8 

69.53 

16   9.3 

59  11.0 

I. 

s. 

20 

7  25.48 

9.085 

23  25  21.01 

135.97 

-  927   9.2 

879.7 

67.82 

16   7.1 

59   2.9 

1. 

s. 

21 

8  14.60 

9.017 

018  32.84 

131.19 

-  32632.4 

+990.4 

66.73 

16   3.7 

58  50.1 

I. 

s. 

22 

9    2.64 

1.995 

1  10  40.02 

199.88 

4-  24211.6 

915.9 

66.30 

15  58.8 

58  32.2 

I. 

s. 

23 

9  50.69 

9.015 

2   2  47.31 

131.13 

839  8.6 

861.4 

66.57 

15  52.5 

58   8.9 

I. 

s. 

24 

10  39.64 

9.009 

255  49.62 

134.33 

14   5   8.4 

760.7 

67.35 

15  44.7 

57  40.5 

I. 

s. 

25 

11  30.12 

9.137 

3  50  22.18 

138.40 

1842  0.3 

616.5 

68.39 

15  35.7 

57    7.5 

I. 

s. 

26 

12  22.17 

9.197 

4  46  30.79 

149.05 

+2213  41.6 

+436.5 

69.33 

1526.1 

56  32.0 

11.  N 

27 

13  15.34 

9.995 

5  43  45.79 

143.71 

24  2813.0 

933.0 

69.78 

15  16.2 

55  55.8 

11.  N 

28 

14    8.60 

9.904 

6  41    7.07 

149.47 

2519  42.9 

+  94.7 

69.54 

15   6.9 

55  21.3 

11.  » 

".s. 

29 

15    0.77 

9.135 

7  3722.45 

138.34 

24  49  19.0 

-173.1 

68.56 

14  58.8 

54  61.8 

11. 

s. 

30 

15  50.86 

9.035 

8  3132.77 

139.30 

23   4  14.6 

-347.9 

67.06 

14  62.6 

54  29.1 

II. 

s. 

Dec.    1 

16  38.38 

1.995 

9  23   8.1? 

195.70 

+20  15  17.7 

-409.9 

65.36 

14  48.8 

54  15.4 

II. 

s. 

2 

17  23.37 

1.898 

10  1211.51 

119.89 

16  34  18.3 

-608.0 

63.82 

14  47.9 

54  11.8 

n. 

s. 

3 

18    6.32 

1.757 

10  59  11.86 

115.55 

12  1224.4 

-697.5 

62.66 

14  49.9 

54  19.3 

ii. 

s. 

4 

18  47.99 

1.799 

11  44  55.41 

113.48 

7  19  33.5 

-763.9 

62.05 

14  55.0 

54  37.9 

ii. 

s. 

5 

19  29.32 

1.730 

12  3019.01 

113.97 

i  2   5  0,5 

-805.9 

62.14 

15   2.9 

55    7.2 

ii. 

s. 

6 

20  11.39 

1.784 

13  16  26.39 

117.16 

-  3  2138.7 

-893.0 

62.98 

15  13.4 

55  45.7 

ii. 

s. 

7 

20  55.32 

1.885 

14    4  25.90 

193.31 

-  8  49   0.3 

-607.9 

64.59 

15  25.8 

56  31.0 

ii. 

s. 

8 

21  42.24 

9.034 

14  55  26.76 

139.96 

-14    2  18.0 

-750.4 

66.90 

15  39.1 

57  19.9 

ii. 

s. 

9 

22  33.23 

9.990 

15  50  29.98 

143.34 

-1842  5.8 

-637.9 

69.69 

15  52.3 

58   8.3 

ii. 

s. 

10 

23  28.79 

9.409 

16  50    8.91 

154.89 

-2224  21.2 

-461.9 

72.54 

16   4.2 

58  62.1 

ii. 

s. 

12 

0  28.56 

9.559 

1754    1.73 

163.85 

-24  43  17.6 

—993.1 

74.71 

16  13.7 

59  27.6 

I.      N 

13 

I  30.96 

9.619 

19   0  32.70 

167.48 

-25  18   0.2 

+  53.6 

75.63 

16  20.0 

59  50.1 

I.      N 

.  s. 

14 

2  33.49 

9.570 

20   710.88 

164.51 

-24    0  22.4 

331.0 

74.96 

16  22.2 

59  58.5 

I. 

s. 

15 

3  33.72 

9.438 

21  11  31.22 

156.57 

-20  58  10.7 

568.0 

73.11 

16  21.3 

59  54.6 

1. 

s. 

16 

4  30.29 

9.976 

22  1211.13 

146.78 

-1633  45.1 

748.0 

70.75 

16  17.4 

59  40.4 

I- 

s. 

17 

5  23.06 

9.198 

23   9   2.59 

137.91 

-111124.7 

+656.9 

68.54 

16  11.3 

59  li.3 

1. 

s. 

18 

6  12.76 

9.097 

0   2  49.78 

131.56 

-  5  16  38.4 

908.9 

66.90 

16   4.0 

58  51.6 

I. 

s. 

19 

7    0.55 

1.966 

05441.11 

198.98 

+  04841.9 

910.4 

66.02 

15  56.1 

58  22.1 

I. 

s. 

20 

7  47.02 

1.963 

145  49.80 

197.96 

6  45  40.7 

867.5 

65.89 

15  47.9 

57  51.8 

I. 

s. 

21 

8  35.09 

9.001 

2  37  22.91 

130.18 

121712.5 

763.6 

66.40 

15  39.4 

57  21.2 

I- 

s. 

22 

9  23.82 

9.065 

3  30  11.68 

134.09 

+17    7  12.5 

+660.0 

67.37 

15  31.2 

56  50.7 

I. 

s. 

23 

10  14.28 

9.138 

4  24  43.03 

138.47 

21    0  28.4 

500.9 

68.45 

15  23.0 

56  20.6 

I. 

s. 

24 

11    6.31 

9.199 

5  20  50.20 

141.79 

23  43  47.2 

311.9 

69.26 

15  15.0 

5551.1 

I. 

s. 

25 

11  59.19 

9.907 

6  17  50.06 

149.63 

25   7  58.1 

+107.6 

69.45 

15    7.3 

55  23.0 

1. 

s. 

26 

12  51.85 

9.170 

7  14  32.79 

140.35 

25   9  58.2 

-  95.7 

68.90 

15   0.2 

54  57.1 

I. 

s. 

27 

13  42.98 

9.085 

8   9  45.93 

135.34 

+23  53  33.0 

-989.0 

67.64 

14  54.1 

54  34.5 

I. 

s. 

28 

14  31.76 

1.978 

9   237.24 

198.81 

2127  57.8 

-440.4 

65.99 

14  49.4 

54  17.4 

II. 

s. 

29 

15  17.89 

1.867 

9  5247.86 

199.19 

18   5  20.5 

-567.9 

64.14 

14  46.5 

54    7.3 

II. 

s. 

30 

16    1.52 

1.775 

10  40  30.69 

116.66 

13  58  1 1.0 

-663.8 

62.84 

14  46.1 

54    5.3 

II. 

s. 

31 

16  43.32 

1.714 

1126  22.31 

113.09 

9  17  53.7 

-733.4 

61.88 

14  48.2 

54  13.0 

II. 

s. 

32 

17  24.13 

1.675 

1211  13.99 

111.73 

+  41431.1 

-780.0 

61.56 

14  53.2 

54  31.3 

II. 

s. 

MBROtTRX,  1890. 
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1                                      FOB  TBAHSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Bern. 
Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi. 

8.T.of 
Sen. 
Pass. 
Mer. 

Jan.  0 

n    m 
1    3.6 

h  m    s 
19  44  55.21 

O      1       II 

-232353.6 

7.0 

it 

2.6 

0.19 

Feb.14 

h   m 
2233.4 

h  m    s 
201550.80 

O       §       II 

-181548.8 

II 

10.7 

u 

4.1 

0.28 

1 

1    6.3 

19  5141.25 

23  4   7.7 

7.1 

2.6 

0.19 

15 

2231.9 

201813.15 

182028.6 

10.5 

4.0 

0.28 

3 

1    9.0 

195822.20 

224253.3 

7.2 

2.7 

0.19 

16 

2230.7 

202054.75 

182346.8 

10.3 

3.9 

0.27 

3 

111.6 

20  4  57.16 

222013.2 

7.3 

2.7 

0.20 

17 

2229.7 

202354.02 

182542.8 

10.1 

3.8 

0.27 

4 

114.1 

201125.12 

21 56 10.8 

7.4 

2.8 

0.20 

18 

22  29.0 

20  27  9.49 

182616.5 

9.9 

3.8 

0.26 

5 

1  16.5 

201744.94 

-213060.6 

7.5 

2.8 

0.21 

19 

2228.6 

20  30  39.81 

-1825  27.9 

9.7 

3.7 

0.26 

6 

1  18.8 

202355.33 

21    418.1 

7.6 

2.9 

0.21 

20 

2228.4 

20  34  23.72 

1823  16.9 

9.6 

3.6 

0.26 

7 

120.8 

202954.84 

203639.8 

7.8 

3.0 

0.21 

21 

2228.4 

20  3820.05 

1819  43.3 

9.4 

3.6 

0.25 

8 

122.7 

203541.82 

20  8  3.9 

7.9 

3.0 

0.22 

22 

2228.5 

20  4227.77 

1814  47.4 

9.3 

3.5 

0.25 

9 

124.3 

204114.43 

193840.3 

8.1 

3.1 

0.22 

23 

2228.9 

204645.91 

18   829.3 

9.1 

3.4 

0.24 

10 

125.6 

20  4630.61 

-19  840.2 

8.3 

3.1 

0.23 

24 

2229.4 

20  51  13.62 

-18  0  49.3 

9.0 

3.4 

0.24 

11 

126.6 

205128.08 

183816.3 

8.5 

3.2 

0.23 

25 

2230.1 

205550.09 

175147.5 

8.9 

3.3 

0.24 

12 

127.3 

2056   4.36 

18  744.0 

8.8 

3.3 

0.23 

26 

2230.9 

21    034.61 

174124.1 

8.7 

3.3 

0.23 

13 

127.5 

21    016.72 

173720.7 

9.0 

3.4 

0.24 

27 

2231.8 

21    626.50 

17  29  39.5 

8.6 

3.3 

0.23 

14 

127.3 

21    4   2.28 

17  725.7 

9.3 

3.5 

0.24 

28 

2232.8 

21  10  25.20 

1716  34.0 

8.5 

3.2 

0.22 

15 

126.7 

21    718.02 

-163820.3 

9.5 

3.6 

0.25 

Mar.l 

2233.9 

211530.19 

-17  2  7.9 

8.4 

3.2 

0.22 

16 

125.5 

21  10  0.85 

161027.4 

9.8 

3.7 

0.25 

2 

2235.2 

212040.99 

164621.5 

8.3 

3.1 

0.22 

17 

123.7 

21  12  7.71 

154411.0 

10.1 

3.8 

0.26 

3 

2236.5 

212567.16 

162915.0 

8.2 

3.1 

0.22 

18 

121.2 

211335.70 

151956.0 

10.4 

3.9 

0.26 

4 

2237.9 

21  31 18.32 

161049.0 

8.1 

3.1 

0.21 

19 

I  18.0 

21  14  22.27 

14  58  7.4 

10.8 

4.0 

0.27 

5 

2239.4 

213644.13 

1551    3.7 

8.0 

3.0 

0.21 

20 

1  14.1 

21  14  25.44 

-14  39  8.6 

11.1 

4.2 

0.28 

6 

2240.9 

214214.28 

-152959.5 

7.9 

3.0 

0.21 

21 

1    9.5 

21  1343.96 

142320.7 

11.4 

4.3 

0.29 

7 

2242.5 

2147  48.51 

15  736.8 

7.8 

3.0 

0.20 

22 

1    4.1 

21  1217.53 

Mil    0.8 

11.7 

4.4 

0.30 

8 

2244.2 

215326.58 

14  43  56.2 

7.7 

2.9 

0.20 

23 

0  58.0 

21  10   7.08 

14  221.6 

12.0 

4.5 

0.30 

9 

2246.0 

2159  8  28 

141857.9 

7.7 

2.9 

0.20 

24 

0  51.2 

21    714.90 

135729.7 

12.3 

4.7 

0.31 

10 

2247.9 

22  4  53.44 

13  5242.2 

7.6 

2.9 

0.19 

25 

043.8 

21    344.74 

-136624.1 

12.6 

4.8 

0.32 

11 

2249.7 

221041.90 

-1325  9.6 

7.5 

2.8 

0.19 

26 

0  35.9 

20  5941.79 

136857.0 

12.9 

4.9 

0.33 

12 

2251.6 

22  1633.54 

125620.7 

7.5 

2.8 

0.19 

27 

027.5 

20  55  12.54 

14   4  53.7 

13.1 

5.0 

0.33 

13 

2253.6 

222228.26 

1226  15.9 

7.4 

2.8 

0.19 

28 

018.7 

20  5024.54 

14  1353.1 

13.3 

6.0 

0.34 

14 

2256.6 

222825.98 

1 1 54  65.7 

7.3 

2.8 

0.19 

29 

0  9.8 

20  4525.97 

14  2529.2 

13.4 

5.0 

0.34 

15 

2267.7 

22  34  26.65 

112220.4 

7.3 

2.7 

0.18 

30 

0   0.9 

20  4025.19 

-14  3913.0 

13.5 

6.1 

0.35 

16 

2259.8 

2240  30.23 

-104830.6 

7.2 

2.7 

0.18 

30 

2352.1 

20  3530.38 

14  54  34.3 

13.6 

5.1 

0.35 

17 

23  2.0 

2246  36.71 

10  1326.8 

7.1 

2.7 

0.18 

31 

2343.5 

20  3048.97 

1511    3.9 

13.6 

5.1 

0.35 

18 

23   4.2 

225246.09 

9  37   9.6 

7.0 

27 

0.18 

Feb.  1 

23  35.2 

20  2627.35 

152814.3 

13.4 

5.0 

0.35 

19 

23  6.4 

225858.40 

8  59  39.5 

7.0 

2.6 

0.18 

>    2 

2327.3 

20  2230.83 

154540.9 

13.3 

5.0 

0.34 

20 

23   8.7 

23   513.67 

820  57.3 

6.9 

2.6 

0.18 

3 

2320.0 

20  19  3.37 

-16  3   2.4 

13.1 

4.9 

0.34 

'  21 

2311.1 

23  1131.97 

-7  41    3.7 

6.9 

2.6 

0.18 

4 

2313.2 

2016  7.64 

1620    1.4 

12.9 

4.9 

0.33 

22 

2313.5 

23  17  53.37 

6  5959.4 

6.8 

2.6 

0.18 

5 

23  6.8 

20  1345.19 

163623.8 

12.7 

4.8 

0.33 

23 

2315.9 

2324  17.94 

617  45.2 

6.8 

2.6 

0.18 

6 

23    1.0 

201156.61 

165158.4 

12.5 

4.7 

0.32 

24 

2318.4 

23  30  45.81 

534  22.2 

6.8 

2.6 

0.17 

7 

2255.8 

201041.73 

17  6  36:1 

12.3 

4.7 

0.32 

25 

2321.0 

23  3717.11 

4  49  51.2 

6.7 

2.6 

0.17 

8 

2251.2 

20   959.68 

-172010.4 

12.1 

4.6 

0.31 

26 

2323.7 

23  4351.96 

-44  13.4 

6.7 

2.5 

0.17 

9 

2247.1 

20  949.20 

17  3235.9 

11.8 

4.5 

0.30 

27 

2326.4 

23  50  30.49 

317  30.3 

6.7 

2.5 

0.17 

10 

2243.6 

20  10   8.72 

17  4348.9 

11.6 

4.4 

0.30 

28 

23  28.1 

23  5712.85 

22943.5 

6.7 

2.5 

0.17 

11 

2240.4 

20  10  56.49 

17  6346.5 

11.4 

4.3 

0.29 

29 

23  31.9 

0   3  59.20 

14054.9 

6.6 

2.5 

0.17 

12 

2237.6 

20  12  10.67 

18  '226.7 

11.2 

4.2 

0.29 

30 

23  34.8 

0  10  49.69 

051    6.4 

6.6 

2.5 

0.17 

13 

2235.3 

201349.38 

-18  947.9 

10.9 

4.1 

0.28 

31 

2337.8 

0  1744.47 

-0   020.4 

6.6 

2.5 

0.17 

14 

2233.4  201550.801-18  1548.81 10.7 

4.1  0.28 

32 

23  40.9 

024  43.651+  06120.21 

6.6 

2.5 

6.17 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

h    in 
23  40.9 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 
Decimation 

at 
Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

&T.»f 

SflSB. 

Psav 
M>r. 

a 
0.99 

Apr.  1 

b    m     s 
0  24  43.65 

O       1       II 

+  0  5120.2 

n 
6.6 

ii 
2.5 

s 
0.17 

May  Id 

h    m 
059.9 

h  m     a 
4  4521.55 

O      1       II 

+23  1869.5 

u 

14.1 

5.3 

2 

23  44.0 

0  3147.37 

14351.8 

6.6 

2.5 

0.17 

19 

0  55.8 

4  4514.98 

23  4  20.4 

14.4 

6.4  0.39 

3 

2347.2 

0  38  55.75 

2  3710.5 

6.6 

2.5 

0.17 

20 

0  51.4 

4  44  49.50 

224820.9 

14.7 

5.5 

0.40 

4 

23  50.4 

0  46   8.87 

3  31  12.0 

6.6 

2.5 

0.17 

21 

0  46.8 

4  44   6.08 

2231    7.1 

14.9 

5.6 

0.41 

5 

23  53.7 

0  5326.74 

4  25  51.0 

6.6 

2.5 

0.17 

22 

041.9 

4  43   5.85 

221246.2 

15.1 

5.7 

0.41 

6 

23  57.1 

1    0  49.33 

+  521     1.7 

6.6 

2.5 

0.17 

23 

0  36.6 

4  4150.20 

+215326.1 

15.3 

6.8 

0.42 

8 

0   0.7 

1    8  16.57 

61637.1 

6.6 

2.5 

0.17 

24 

0  31.2 

4  40  20.74 

213315.9 

15.5 

5.8 

0.42 

9 

0   4.3 

1  15  48.31 

71229.5 

6.7 

2.5 

0.17 

25 

025.6 

4  38  39.24 

21  1225.8 

15.7 

5.9 

0.43 

10 

0   7.9 

123  24.31 

8   8  30.1 

6.7 

2.5 

0.17 

26 

0  19.8 

4  36  47.63 

2051    7.0 

15.9 

6.0 

0.43 

11 

011.6 

1  31    4.23 

9   4  29.5 

6.7 

2.5 

0.17 

27 

0  13.9 

4  34  48.01 

202931.6 

16.0 

6.0 

0.43 

12 

0  15.3 

1  38  47.59 

+10   017.0 

6.7 

2.5 

0.17 

28 

0   7.9 

4  3242.56 

+20   7  52.3 

16.1 

60 

0.44 

13 

0  19.1 

1  46  33.85 

105541.2 

6.8 

2.6 

0.18 

29 

0    1.9 

4  30  33.58 

194622.6 

16.1 

6.1 

0.44 

14 

0  23.0 

1  54  22.33 

115029.9 

6.8 

2.6 

0.18 

29 

23  65.8 

4  28  23.39 

19  2516.2 

16.1 

6.1 

0.43 

15 

0  26.9 

2   2  12.20 

1244  30.5 

6.9 

2.6 

0.18 

30 

23  49.7 

4  26  14.27 

19  4  47.0 

16.1 

6.1 

0.43 

16 

0  30.8 

2  10   2.55 

13  37  30.1 

7.0 

2.6 

0.18 

31 

23  43.7 

4  24    8.47 

1845  8.7 

16.0 

6.0 

0.43 

17 

0  34.6 

217  52.35 

+  14  29  15.7 

7.1 

2.7 

0.19 

Jane  1 

23  37.7 

422  8.11 

+182633.7 

15.9 

6.0 

0.42 

18 

0  38.5 

225  40.48 

15  19  34.5 

7.2 

2.7 

0.19 

2 

23  31.9 

4  2015.21 

18  914.1 

15.8 

6.0 

0.42 

19 

0  42.3 

2  33  25.78 

16   8  14.3 

7.3 

2.7 

0.19 

3 

23  26.2 

4  1831.62 

17  5320.9 

15.7 

5.9 

0.42 

20 

0  46.1 

2  41    7.00 

16  55   3.9 

7.4 

2.8 

0.20 

4 

23  20.7 

4  16  59.03 

17  39  3.9 

15.5 

5.9 

0.41 

21 

0  49.7 

248  42.90 

17  39  53.2 

7.5 

2.8 

0.20 

5 

2315.6 

4  15  38.93 

172631.0 

15.3 

5.8 

0.40 

22 

0  53.2 

2  56  12.26 

+  1822  33.5 

7.6 

2.9 

0.20 

6 

23  10.6 

4  14  32.57 

+1715  48.3 

15.1 

5.7 

0.40 

23 

0  56.6 

3   3  33.67 

19   257.1 

7.8 

2.9 

0.21 

7 

23   5.7 

4  13  41.03 

17  7  0.7 

14.9 

5.6 

0.39 

24 

0  59.9 

3  10  46.55 

194058.1 

8.0 

3.0 

0.21 

6 

23    1.1 

4  13  5.23 

17  011.5 

14.7 

5.5 

0.39 

26 

1    3.1 

31749.18 

20  16  32.1 

8.1 

3.0 

0.22 

9 

2256.9 

4  1245.67 

165522.7 

14.4 

5.4 

0.38 

2G 

1    6.0 

3  24  40.73 

20  49  36.3 

8.3 

3.1 

0.22 

10 

22  63.0 

4  1243.52 

16  6234.6 

14.1 

5.3 

0.37 

I 

27 

1    8.7 

3  3120.24 

+2120   8.8 

8.5 

3.2 

0.23 

11 

22  49.3 

4  12  58.56 

+16  5146.4 

13.8 

5.2 

0.371 

28 

111.2 

3  37  46.78 

2148  9.1 

8.7 

3.2 

0.23 

12 

2245.9 

4  1331.36 

165255.6 

13.5 

5.1 

0.36! 

29 

1  13.4 

3  43  59.51 

2213  37.8 

8.9 

3.3 

0.24 

13 

2242.8 

4  14  22.04 

16  55  59.3 

13.2 

5.0 

0.35 ' 

30 

1  15.4 

3  49  57.64 

22  36  36.1 

9.1 

3.4 

0.24 

14 

2240.0 

4  15  30.73 

17   0  53.8 

12.9 

4.9 

0.34  J 

May  1 

1  17.2 

3  55  40.46 

22  57   6.3 

9.3 

3.5 

0.25 

15 

2237.5 

4  16  57.49 

17   7  34.3 

12.6 

4.8 

0.34  j 

2 

I  18.7 

4    1    7.28 

+23  15  10.9 

9.5 

36 

0.26 

16 

2235.3 

4  1842.29 

+  171555.4 

12.3 

4.7 

O.33' 

3 

1  19.9 

4    617.44 

23  30  52.5 

9.8 

3.7 

0.26 

17 

22  33.4 

4  2045.09 

172561.5 

12.0 

4.6 

0.32 

4 

120.9 

4  11  10.38 

2344  14.5 

10.0 

3.8 

0.27 

18 

22  31.8 

4  23   5.82 

17  37  16.2 

1 1.7 

4.5 

0.32 

5 

121.5 

4  15  45.53 

23  5520.2 

10.2 

3.9 

0.28 

19 

2230.5 

4  2644.42 

17  50   3.0 

11.5 

4.4 

0.31 

6 

121.8 

4  20   2.35 

24    4  13.3 

10.5 

4.0 

0.29 

20 

2229.6 

4  28  40.80 

18   4    4.8 

11.2 

4.3 

0.30 

7 

121.8 

4  24    0.36 

+24  10  57.0 

10.8 

4.1 

0.30 

21 

2228  6 

4  3154.88 

+1819  14.3 

11.0 

4.2 

0.29 

8 

1  21.5 

4  27  39.09 

24  15  35.1 

11.1 

4.2 

0.30 

22 

2228.4 

4  3526.62 

18  35  24.0 

10.7 

4.1 

0.29? 

9 

1  20.9 

4  30  58.11 

24  18  10.8 

11.4 

4.3 

0.31 

23 

2228.3 

4  3915.98 

185226.3 

105 

4.0 

0.28 ' 

10 

120.0 

4  33  57.04 

24  1647.7 

11.7 

4.4 

0.32 

24 

2228.5 

4  4322.90 

19  1013.0 

10.2 

3.9 

0.27- 

11 

1  18.7 

4  36  35.53 

24  17  28.8 

12.0 

4.5 

0.33 

25 

2229.0 

•4  47  47.36 

19  2835.6 

10.0 

3.8 

0.271 

1 

12 

1  17.0 

4  38  53.34 

+24  14  17.5 

12.3 

4.6 

0.34 

26 

2229.7 

4  5229.35 

+19  4726.2 

9.7 

3.7 

0.26 

13 

1  15.1 

4  40  50.25 

24    917.1 

12.6 

4.7 

0.35 

27 

22  30.7 

4  57  28.88 

20   6  35.0 

9.5 

3.6 

0.26 ' 

14 

1  12.7 

4  4226.15 

24   2  30.8 

12.9 

4.9 

0.35 

28 

22  32.1 

5  2  45.96 

202553.0 

9.3 

3.5 

0.25 

15 

1  10.0 

4  4341.05 

23  54    2.2 

13.2 

5.0 

0.36 

29 

2233.7 

5   820.58 

20  4510.6 

9.1 

3.4 

0.25 

16 

1    6.9 

4  44  35.06 

23  43  54.9 

13.5 

5.1 

0.37 

30 

22  35.6 

514  12.72 

21    4  17.6 

8.9 

3.3 

0.24 

17 

1    3.6 

4  45   8.43 

+23  3212.6 

13.8 

5.2 

0.38 

31 

22  37.8 

5  2022.33 

+2123  3.5 

8.7 

3.3  0.24 ! 
3.21 0.23  J 

18 

0  59.9 

4  4521.55 

+231859.5 

14.1 

5.3 

0.39 

32 

22  40.3 

5  2649.32 

+21  41  17.4 

8.6 
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FOB  TBANSIT  AT  WASHINGTON. 

Date. 

Moan 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Decimation 

at 

Transit. 

Hot. 
Par. 

Semi- 
diam. 

S.T.0I 

Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

B.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi, 
diam. 

&Z.of 
Hem. 
Pass. 
Mer. 

July  1 

h    m 
2237.8 

h  m    s 
52022.33 

O      $      II 

+2123  3.5 

8.7 

* 
3.3 

0.24 

A.og.17 

n  in 
197.7 

h  m    a 
1112   1.18 

0*    1    // 
+51531.4 

i» 
7.5 

M 

9.8 

0.19 

9 

2240.3 

52649.32 

21  41  17.4 

8.5 

3.2 

0.23 

18 

4  99.0 

11  1716.31 

4  3315.2 

7.6 

9.9 

0.19 

3 

2243.1 

53333.52 

215847.9 

8.3 

3.1 

0.23 

19 

130.1 

112224.90 

35117.4 

7.7 

9.9 

0.19 

4 

2246.2 

54034.70 

221523.2 

8.2 

3.1 

0.22 

20 

131.9 

112727.01 

3  940.7 

7.8 

2.9 

0.19 

6 

2249.5 

54762.50 

223061.2 

8.0 

3.0 

0.22 

21 

132.2 

113222.70 

22827.8 

7.9 

3.0 

0.19 

6 

2263.1 

65526.45 

+2244  59.5 

7.9 

2.9 

0.21 

92 

133.1 

113711.99 

+14741.5 

8.0 

3.0 

0.20 

7 

2257.0 

6  315.95 

226736.0 

7.7 

2.9 

0.21 

23 

133.9 

114154.85 

1    7  24.6 

8.1 

3.1 

0.20 

8 

23   1.1 

61120.22 

23  828.7 

7.6 

2.8 

0.21 

24 

134.5 

114631.24 

+027  39.7 

8.1 

3.1 

0.20 

9 

23  5.6 

61938.31 

231725.4 

7.4 

2.8 

0.20 

25 

135.1 

1151    1.10 

-01130.0 

8.2 

3.1 

0.20 

10 

2310.2 

628  9.08 

232415.2 

7.3 

2.8 

0.20 

26 

135.6 

115524.32 

050   1.7 

8.3 

3.2 

0.21 

11 

2314.9 

63651.24 

+232847.8 

7.2 

2.7 

0.20 

97 

135.9 

115940.75 

-1  27  62.4 

8.4 

3.2 

0.21 

12 

2319.8 

64543.29 

233054.1 

7.1 

2.7 

0.20 

28 

136.1 

12  350.24 

2  4  58.9 

8.6 

3.3 

0.22 

13 

2324.8 

654  43.60 

233026.6 

7.0 

2.7 

0.19 

29 

136.2 

12  762.57 

24117.6 

8.7 

3.3 

0.22 

14 

2329.9 

7  350.41 

232719.6 

6.9 

2.6 

0.19 

30 

136.2 

121147.46 

31645.6 

8.8 

3.3 

0.22 

15 

2335.1 

713   1.95 

232129.1 

6.9 

2.6 

0.19 

31 

136.1 

191534.60 

35117.2 

9.0 

3.4 

0.23 

16 

23  40.4 

72216.37 

+231253.3 

6.8 

2.6 

0.19 

Sept.1 

135.8 

191913.64 

-4  24  50.1 

9.1 

3.4 

0.23 

17 

2345.7 

73131.83 

23  132.4 

6.8 

2.6 

0.19 

2 

135.4 

199944.20 

4  67  19.4 

9.2 

3.5 

0.24 

18 

2351.0 

740  46.55 

224728.4 

6.7 

2.5 

0.19 

3 

134.8 

1296  5.78 

52840.2 

9.3 

3.6 

0.24 

19 

2356.3 

74968.90 

223045.1 

6.7 

2.5 

0.18 

4 

134.0 

199917.87 

55847.4 

9.5 

3.6 

0.24 

21 

0   1.5 

759  7.36 

221128.0 

6.6 

2.6 

0.18 

5 

133.1 

193919.66 

627  35.3 

9.6 

3.6 

0.25 

22 

0  6.6 

8  810.57 

+214944.0 

6.6 

2.5 

0.18 

6 

139.0 

193511.12 

-664  57.6 

9.8 

3.7 

0.25 

23 

011.5 

817  7.37 

212540.7 

6.6 

2.5 

0.18 

7 

130.7 

193750.88 

7  20  47.3 

10.0 

3.7 

0.26 

24 

016.4 

82556.76 

205926.5 

6.6 

-2.5 

0.18 

8 

129.2 

194018.33 

744  57.0 

10.2 

3.8 

0.26 

25 

021.2 

834  37.93 

203110.4 

6.6 

2.5 

0.18 

9 

127.5 

194932.61 

8  718.9 

10.4 

3.9 

0.26 

26 

025.8 

8  4310.24 

20   1    1.7 

6.6 

2.5 

0.18 

10 

125.6 

1244  32.75 

82744.0 

10.6 

3.9 

0.27 

27 

030.2 

85133.19 

+1929  9.5 

6.6 

2.5 

0.18 

11 

123.4 

124617.75 

-846  2.6 

10.8 

4.0 

0.27 

28 

034.4 

859  46.47 

186542.9 

6.6 

2.5 

0.18 

12 

121.0 

1247  46.50 

9  2  3.8 

11.0 

4.1 

0.28 

29 

038.5 

9  7  49.86 

182050.7 

6.6 

2.5 

0.18 

13 

118.2 

124867.86 

91536.4 

11.2 

4.2 

0.28 

30 

042.4 

91543.24 

17  44  41.6 

6.6 

2.5 

0.18 

14 

115.1 

124950.65 

92628.2 

11.4 

4.3 

0.29 

31 

046.2 

92326.60 

17  7  23.7 

6.7 

2.5 

0.18 

15 

111.7 

125023.70 

934  26.2 

11.6 

4.3 

0.29 

Aug.  1 

0  49.8 

9  31   0.01 

+1629  4.7 

6.7 

2.5 

0.1Q 

16 

1  8.0 

1250  35.83 

-93916.4 

11.8 

4.4 

0.30 

2 

053.3 

93823.57 

154951.8 

6.7 

2.5 

0.18 

17 

1   3.9 

125025.99 

9  40  44.9 

12.0 

4.5 

0.30 

3 

0  56.6 

9  4537.45 

15  951.6 

6.8 

2.5 

0.18 

18 

059.4 

124963.20 

938  37.7 

12.3 

4.6 

0.31 

4 

059.7 

95241.84 

14  2910.9 

6.8 

2.5 

0.18 

19 

054.6 

124856.73 

932  41.2 

12.5 

4.7 

0.31 

5 

1    2.6 

96936.97 

13  47  55.0 

6.8 

2.6 

0.18 

20 

049.4 

1247  36.13 

92243.3 

12.7 

4.8 

0.32 

6 

1   5.4 

10  623.05 

+13  6  9.9 

6.9 

2.6 

0.18 

21 

043.7 

124551.33 

-9  834.1 

12.9 

4.9 

0.33 

7 

1   8.1 

1013  0.35 

1224  0.6 

6.9 

2.6 

0.18 

22 

037.6 

124342.76 

850  6.8 

13.1 

4.9 

0.33 

8 

110.6 

101929.11 

114131.9 

7.0 

2.6 

0.18 

23 

031.1 

124111.51 

82719.3 

13.2 

5.0 

0.34 

9 

113.0 

102549.68 

106848.2 

7.0 

2.6 

0.16 

24 

024.3 

123819.32 

6  015.6 

13.3 

5.0 

0.34 

10 

115.3 

10  32   1.98 

101553.6 

7.1 

2.7 

0.18 

25 

017.3 

1235  8.69 

7  29  7.2 

13.4 

5.0 

0.34 

11 

1  17.4 

1038  6.56 

+  93261.9 

7.1 

2.7 

0.19 

26 

0  9.9 

123143.02 

-65414.1 

13.4 

5.1 

0.34 

12 

119.4 

10  44   3.57 

84947.0 

7.2 

2.7 

0.19 

27 

0  2.4 

1228  6.48 

616  6.8 

13.6 

5.1 

0.34 

13 

121.3 

104953.17 

8  642.6 

7.2 

2.7 

0.19 

27 

23  54.8 

1224  24.01 

53521.1 

13.5 

6.1 

0.34 

14 

123.1 

105535.55 

72341.8 

7.3 

2.8 

0.19 

28 

23  47.1 

1220  41.06 

4  5247.4 

13.4 

5.0 

0.33 

15 

124.8 

11    110.92 

64047.5 

7.4 

2.8 

0.19 

99 

2339.5 

1217  3.58 

4   919.8 

13.3 

5.0 

0.33 

16 

126.3 

11   6  39.42 

+  558  3.0 

7.5 

2.8 

0.19 

30 

2332.2 

121337.63 

-82567.4 

13.1 

4.9 

0.33 

17 

127.7 

1119  1.184-  51531.4 

7.5l 

2.&0.19 

31 

2325.1  121029.061 

-84341.7 

19.9 

4.91 

0.32 
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FOB  TBAETSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DeeUsatios 

at 

Transit. 

Hor. 
Par. 

Semi- 
dlam. 

8.T.of 
Bern. 
Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

a 
6.1 

Semi, 
dlam. 

n 
2.3 

S.Tjof 
Sen. 
Pane. 
Mer. 

0.16 

Oct.  1 

h    m 
2325.1 

h  m    a 
12  10  29.08 

O       1       II 

-  2  43  41.7 

II 

12.9 

it 
4.9 

0.32 

Nov.16 

h    m 
23  46.1 

h  m    s 
153251.79 

O       1       tl 

-19  3167.5 

2 

2318.4 

12  743.40 

2  332.6 

12.7 

4.8 

0.32 

17 

23  48.6 

15  3918.30 

20  033.7 

6.1 

2.3  0.16 

3 

23  12.2 

12  625.40 

12625.3 

12.4 

4.7 

0.31 

18 

2351.1 

154546.26 

202810.7 

6.1 

3.3  0.16 

4 

23  6.5 

12  3  39.06 

053  8.0 

12.1 

4.6 

0.30 

19 

23  53.6 

155216.73 

2054  47.0 

6.1 

2.3 

0.16 

5 

23    1.4 

12  227.30 

024  20.5 

11.8 

4.4 

0.30 

20 

2356.2 

15  5846.72 

212021.3 

6.1 

2,3 

0.17 

6 

2256.9 

12   162.06 

-  0  0  33.1 

11.5 

4.3 

0.29 

21 

23  58.8 

16   519.27 

-2144  52.3 

6.1 

2.3 

0.17 

7 

2253.0 

12   154.29 

+  017  54.7 

11.2 

4.2 

0.28 

23 

0    1.4 

16  1153.40 

22  818.4 

6.1 

2.3 

0.17 

6 

2249.7 

12  2  33.95 

0  3052.4 

10.9 

4.1 

0.27 

24 

0   4.1 

16  1829.15 

223038.2 

6.1 

2.3 

0.17 

9 

2247.1 

12  350.19 

0  3818.4 

10.5 

4.0 

0.26 

25 

0   6.8 

1625  6.48 

226160.3 

6.1 

2.3 

0.17 

10 

2245.0 

12  541.47 

04018.3 

10.2 

3.8 

0.26 

26 

0  9.5 

16  3145.40 

231153.3 

6.1 

2.3 

0.17 

11 

2243.4 

12  6  5.71 

+  037  4.2 

9.8 

3.7 

0.25 

27 

012.2 

16  3825.90 

-233045.8 

6.2 

2.3 

0.17 

12 

2242.3 

12  11    0.48 

028  52.6 

9.6 

3.6 

0.24 

28 

014.9 

16  45  7.95 

234826.4 

6.2 

2.3 

0.17 

13 

2241.8 

12  14  23.07 

4-016   3.8 

9.3 

3.6 

0.24 

29 

017.7 

16  5161.60 

24   4  63.6 

6.2 

2.3 

0.17 

14 

2241.7 

121810.68 

-00  69.9 

9.0 

3.4 

0.23 

.     30 

020.6 

16  5836.47 

24  20  6.0 

6.2 

2.3 

0.17 

16 

2241.9 

12  2220.51 

0  2154.3 

8.6 

3.4 

0.22 

Dec.  1 

023.3 

17  622.80 

24  34  2.2 

6.3 

2.4 

0.17 

16 

2242.4 

122649.85 

-  0  4615.2 

8.5 

3.3 

0.22 

2 

026.1 

17  12  10.38 

-24  4640.6 

6.3 

2.4 

0.17 

17 

2243.2 

12  3136.14 

1  13  38.7 

8.3 

3.2 

0.21 

3 

029.0 

17  1869.09 

24  58  0.0 

6.3 

2.4 

0.18 

18 

2244.3 

123636.99 

14341.6 

8.1 

3.1 

0.21 

4 

0  31.9 

17  2548.79 

25  7  59.0 

6.4 

2.4 

0.18 

19 

2245.6 

12  4150.26 

216    1.4 

8.0 

3.0 

0.20 

5 

0  34.8 

17  3239.31 

251636.1 

6.4 

2.4 

0.18 

20 

2247.1 

124714.03 

250  18.2 

7.8 

2.9 

0.20 

6 

0  37.7 

17  39  30.46 

252349.6 

6.5 

2.4 

0.18 

21 

2248.7 

12  5246.62 

-  3  2612.6 

7.6 

2.9 

0.20 

7 

0  40.6 

17  4622.02 

-252939.2 

6.5 

2.5 

0.18 

22 

2250.4 

12  5826.53 

4   3  27.2 

7.5 

2.8 

0.19 

6 

0  43.5 

17  5313.72 

2534   2.9 

6.6 

2.5 

0.18 

23 

22  52.2 

13   4  12.52 

4  4146.6 

7.4 

2.8 

0.19 

9 

0  46.4 

18  0   5.29 

253669.7 

6.6 

2.5 

0.18 

24 

2254.1 

13  10   3.54 

5  2056.4 

7.2 

2.7 

0.19 

10 

0  49.3 

18  6  56.40 

25  3828.4 

6.7 

2.5 

0.19 

25 

2256.1 

13  15  58.67 

6   044.3 

7.1 

2.7 

0.18 

11 

0  52.2 

181346.68 

25  3828.1 

6.7 

2.6 

0.19 

26 

2258.1 

P3  21  57.17 

-  64069.0 

7.0 

2.7 

0.18 

12 

0  55.0 

1820  35.69 

-2536  58.4 

6.8 

2.6 

0.19 

27 

23  0.1 

1327  58.46 

72130.9 

6.9 

2.6 

0.18 

13 

0  57.9 

1827  22.95 

25  3356.4 

6.9 

2.0 

0.19 

28 

23  2.2 

13  34   2.03 

8  211.0 

6.8 

2.6 

0.18 

14 

1    0.7 

1834   7.92 

252927.6 

7.0 

2.6 

0.20 

29 

23  4.4 

13  40   7.48 

84251.9 

6.8 

2.6 

0.16 

15 

1    3.4 

1840  50.01 

2523  26.0 

7.0 

2.7 

0.20 

30 

23   6.6 

13  46  14.61 

9  2326.5 

6.7 

2.6 

0.17 

16 

1    6.1 

1847  28.53 

251553.7 

7.1 

2.7 

0.20 

31 

23   8.8 

13  52  22.89 

-10   3  49.0 

6.6 

2.5 

0.17 

17 

1    8.8 

18  54   2.71 

-25  651.2 

7.2 

2.7 

0.20 

Nov.  1 

2311.0 

13  5832.43 

10  43  54.2 

6.6 

2.5 

0.17 

18 

111.3 

19   031.66 

24  56  19.6 

7.3 

2.8 

0.21 

2 

23  13.2 

14   4  43.01 

1123  37.0 

6.5 

2.5 

0.17 

19 

113.7 

19  654.40 

24  44  20.3 

7.4 

2.8 

0.21 

3 

23  15.5 

14  10  54.53 

12  253.4 

6.5 

2.5 

0.17 

20 

1  16.0 

1913   9.84 

24  30  55.3 

7.6 

2.9 

0.21 

4 

2317.7 

14  17   6.93 

124139.9 

6.4 

2.5 

0.17 

21 

1  18.2 

19  1916.71 

24  16  7.4 

7.7 

2.9 

0.22 

5 

23  20.0 

14  2320.20 

-131953.1 

6.4 

2.4 

0.17 

22 

120.2 

192513.50 

-24   0   0.2 

7.8 

3.0 

0.22 

6 

23  22.3 

14  29  34.35 

13  5730.0 

6.3 

2.4 

0.16 

23 

122.0 

19  3058.79 

23  4238.4 

8.0 

3.1 

0.22 

7 

23  24.G 

14  3549.39 

14  34  27.8 

6.3 

2.4 

0.16 

24 

123.6 

19  36  30.62 

2324   7.5 

8.2 

3.1 

0.23  j 

8 

23  26.9 

14  42   5.35 

15  1044.1 

6.3 

2.4 

0.16 

25 

125.0 

194147.03 

23  4  34.1 

8.4 

3.2 

0.23) 

9 

23  29.2 

14  48  22.26 

154616.6 

6.2 

2.4 

0.16 

26 

126.0 

19  4645.7? 

2244   6.6 

8.6 

3.2 

0.23 

1 

10 

23  31.G 

14  54  40.16 

-16  21    3.3 

6.2 

2.4 

0.16 

27 

126.6 

19  5124.32 

-22  2254.7 

8.8 

3.3 

0.24 

11 

23  33.9 

15   059.11 

J6  55   2.1 

6.2 

2.3 

0.16 

28 

126.9 

19  5539.91 

22   1    9.6 

9.0 

3.4 

0.24 

12 

23  36.3 

15   719.18 

172811.3 

6.2 

2.3 

0.16 

29 

126.8 

19  5929.55 

2139   4.1 

9.3 

3.5 

0.25 

13 

2338.7 

15  1340.42 

18   0  29.0 

6.2 

2.3 

0.16 

30 

126.2 

20  250.06 

21  1652.9 

9.5 

3.6 

0.25 

14 

2341.1 

15  20   2.89 

183153.6 

6.1 

2.3 

0.16 

31 

125:1 

20   5  38.05 

2054  52.1 

9.7 

3.7 

0.26 1 

15 

23  43.6 

15  2626.66 

-19   223.6 

6.1 

2.3 

0.16 

32 

1  23.4 

20  7  50.05 

-203319.5 

10.0 

3.6 

0.27, 

16(23  46.1  15  3251.79 

-19  3157.5 

6.1 

2.3 

0.16 

33 

121.0 

20  922.64 

-201233.6 

10.4 

3.9 

0.28 

VENUS,  189a 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Hean 

Tim* 

of 

Transit. 

Apparent 
R  Ascension 

At 

Transit. 

Apparent 

DeoDnation 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Bern. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

8eml- 
dlam. 

a.T.of 

Sem. 
Pass. 
Mer. 

Jan.  0 

b   m 
2314.0 

h  m    ■ 
17  59  7.96 

O       0       II 

-2324  50.7 

5.3 

5.1 

0.37 

Feb.16 

h   m 
014.5 

h  m    a 
22    1    8.12 

O       §       II 

-133526.5 

it 
5.2 

u 
6.0 

s 
0.34 

1 

2315.6 

18   4  37.13 

2327   3.9 

5.3 

5.1 

0.37 

17 

0  15.4 

22  558.92 

13  958.0 

5.2 

5.0 

0.34 

2 

2317.2 

1810  6.44 

232833.6 

5.3 

5.1 

0.37 

18 

016.3 

2210  48.63 

1244  8.2 

5.2 

5.0 

0.34 

3 

2318.7 

181535.85 

232919.6 

5.3 

5.1 

0.37 

19 

017.2 

221537.27 

1217  57.8 

5.2 

5.0 

0.34 

4 

2320.3 

1821   5.27 

232921.9 

5.3 

5.1 

0.37 

20 

0  18.1 

2220  24.86 

115127.7 

5.2 

5.0 

0.34 

5 

2321.8 

1826  34.67 

-232840.6 

5.3 

5.1 

0.37 

21 

018.9 

222511.41 

-1124  38.5 

6.2 

5.0 

0.34 

6 

2323.3 

1832  3.98 

232715.6 

5.3 

5.1 

0.37 

22 

0  19.7 

2229  56.95 

105731.1 

5.2 

5.0 

0.34 

7 

2324.8 

183733.14 

23  25  6.9 

5.3 

5.1 

0.37 

23 

020.5 

2234  41.50 

1030  6.2 

5.2 

6.0 

0.34 

8 

2326.4 

1843  2.07 

232214.6 

5.3 

5.1 

0.37 

24 

021.3 

22  3925.12 

10  224.7 

5.2 

6.0 

0.34 

9 

2327.9 

184830.74 

231838.8 

5.3 

5.1 

0.37 

25 

0  22.1 

22  44   7.84 

934  27.3 

5.2 

5.0 

0.34 

10 

2329.4 

185359.08 

-23  14  19.6 

5.3 

5.1 

0.37 

26 

022.9 

2248  49.66 

-96  14.8 

6.2 

6.0 

0.34 

11 

2330.9 

185927.03 

23  917.2 

6.3 

5.1 

0.37 

27 

023.6 

2253  30.63 

8  37  48.0 

5.2 

5.0 

0.34 

12 

2332.4 

19  4  54.52 

23   331.9 

5.3 

5.1 

0.37 

28 

024.3 

2258  10.78 

8  9  7.6 

5.2 

6.0 

0.34 

13 

2333.9 

191021.51 

22  57  3.9 

5.2 

5.1 

0.37 

Mar.  1 

025.0 

23  250.14 

74014.3 

5.2 

5.0 

0.34 

14 

2335.4 

191547.94 

22  4953.4 

5.2 

5.1 

0.37 

2 

0  25.6 

23   7  28.77 

7  11    9.0 

5.2 

5.0 

0.34 

15 

23  36.9 

192113.75 

-2242  0.6 

5.2 

5.1 

0.37 

3 

026.3 

2312  6.69 

-6  41  52.4 

6.2 

5.0 

0.33 

16 

2338.4 

192638.89 

2233  26.0 

5.2 

5.1 

0.37 

4 

027.0 

2316  43.95 

61225.2 

5.2 

5.0 

0.33 

17 

23  39.9 

19  32  3.29 

2224   9.9 

5.2 

5.1 

0.36 

6 

027.6 

232120.58 

54248.2 

5.2 

5.0 

0.33 

18 

2341.4 

193726.92 

2214  12.7 

5.2 

5.1 

0.36 

6 

028.3 

232556.63 

513  2.1 

5.2 

5.0 

0.33 

19 

2342.8 

19  4249.72 

22  3  34.8 

5.2 

5.0 

0.36 

7 

028.9 

23  30  32.15 

4  43  7.6 

5.2 

5.0 

0.33 

20 

2344.2 

194811.63 

-21  52  16.7 

5.2 

5.0 

0.36 

8 

029.6 

23  35  7.17 

-  4  13  5.5 

5.2 

5.0 

0.33 

21 

2345.6 

19  63  32.63 

21  40  18.8 

5.2 

5.0 

0.36 

9 

030.2 

23  3941.73 

34256.5 

5.2 

6.0 

0.33 

22 

2347.0 

195852.68 

212741.7 

5.2 

5.0 

0.36 

10 

030.9 

23  44  15.88 

31241.3 

5.2 

6.0 

0.33 

23 

2348.4 

20   4  11.73 

21  14  25.8 

5.2 

5.0 

0.36 

11 

0  31.5 

23  4849.66 

2  4220.7 

5.2 

6.0 

0.33 

24 

2349.8 

20  929.74 

21    0  31.8 

5.2 

5.0 

0.36 

12 

032.1 

235323.12 

21155.4 

6.2 

5.0 

0.33 

25 

2351.1 

20  14  46.68 

-20  46  0.1 

5.2 

5.0 

0.36 

13 

0  32.7 

2357  56.29 

-  14126.1 

5.2 

5.0 

0.33 

26 

2352.4 

2020  2.53 

20  30  51.3 

6.2 

5.0 

0.36 

14 

033.3 

0   229.21 

1  10  53.5 

5.2 

5.0 

0.33 

27 

2353.7 

202517.25 

20  15  6.2 

5.2 

5.0 

0.36 

15 

0  33.9 

0   7    1.94 

04018.4 

5.2 

5.0 

0.33 

28 

2365.0 

20  3030.81 

19  5845.3 

6.2 

5.0 

0.36 

16 

034.5 

0  1134.51 

-  0  941.5 

5.2 

5.0 

0.33 

29 

2356.2 

20  3543.19 

19  4149.2 

5.2 

5.0 

0.36 

17 

0  35.1 

0  16  6.97 

+  02056.5 

5.2 

5.0 

0.33 

30 

2357.5 

20  4054.39 

-1924  18.6 

5.2 

5.0 

0.35 

18 

0  35.7 

020  39.36 

+  05134.9 

5.2 

5.0 

0.33 

31 

2368.7 

2046  4.39 

19  6  14.2 

5.2 

5.0 

0.35 

19 

0  36.3 

02511.72 

1  22  12.8 

5.2 

6.0 

0.33 

Feb.  1 

2359.8 

2051  13.17 

18  47  36.6 

5.2 

5.0 

0.35 

20 

0  36.9 

029  44.09 

15249.5 

5.2 

5.0 

0.33 

3 

0  1.0 

205620.73 

182826.6 

5.2 

5.0 

0.35 

21 

037.5 

034  16.62 

22324.3 

5.2 

5.0 

0.34 

4 

0  2.2 

21    127.06 

18  8  44.8 

5.2 

5.0 

0.35 

22 

0  38.1 

03849.02 

253  56.5 

5.2 

5.0 

0.34 

5 

0  3.3 

21    632.16 

-17  4831.8 

5.2 

5.0 

0.35 

23 

0  38.7 

0  43  21.64 

+  32425.3 

5.2 

5.0 

0.34 

6 

0  4.4 

21  1136.02 

17  2748.4 

5.2 

5.0 

0.35 

24 

039.3 

0  47  54.45 

354  60.0 

5.2 

5.0 

0.34 

7 

0  5.5 

21  1638.65 

17  635.5 

5.2 

5.0 

0.35 

25 

0  39.9 

0  5227.47 

4  25  9.8 

5.2 

5.0 

0.34 

8 

0  6.6 

21  21  40.05 

16  44  53.6 

5.2 

5.0 

0.35 

26 

0  40.5 

057   0.76 

4  5523.9 

5.2 

5.0 

0.34 

9 

0  7.7 

212640.23 

1622  43.5 

5.2 

6.0 

0.35 

27 

041.1 

1    134.33 

52531.7 

5.2 

5.0 

0.34 

10 

0  8.7 

21  31  39.20 

-16   0   6.0 

5.2 

5.0 

0.35 

28 

041.7 

1    6  8.24 

+  55532.4 

5.2 

5.1 

0.34 

11 

0  9.? 

213636.96 

15  37    1.8 

5.2 

5.0 

0.35 

29 

0  42.4 

I  10  42.51 

6  2525.3 

5.2 

5.1 

0.34 

12 

010.7 

21  41  33.53 

151331.6 

5.2 

5.0 

0.34 

30 

0  43.0 

1  1517.20 

655  9.6 

6.2 

5.1 

0.34 

13 

0  11.6 

214628.92 

14  49  36.2 

5.2 

5.0 

0.34 

31 

0  43.7 

1  19  52.34 

7  24  44.7 

5.3 

5.1 

0.34 

14 

0  12.6 

215123.14 

14  2516.4 

5.2 

5.0 

0.34 

32 

0  44.3 

124  27.98 

7  54   9.6 

5.3 

5.1 

0.34 

15 

013.5 

21  56  16.20 

-14   0  32.9 

5.2 

5.0 

0.34 

33 

045.0 

129   4.15 

+  82324.1 

5.3 

5.1 

0.34 

10 

014.5 

22   1   8.12 

-13  3526.5 

5.2 

5.0 

0.34 

34 

0  45.7 

13340.89+  86226.81 

5.3 

5.1 

0.34 

398 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 
B.  Ascension 

at 
Transit. 

Apparent 

Declination 

at 

Transit. 

Hot. 
Par. 

Semi- 

dlam. 

&T.of 
Sem. 
Pass. 
Mer. 

Bate. 

Keen 

Time 

of 

Transit 

Apparent 

R.AsoensioD 

at 

Transit 

Apparent 

DeoOnatlon 

a* 

Transit 

Hor. 
Par. 

Bead- 
dJaaa. 

Apr.  1 

h   m 
044.3 

h  m     s 
I  24  27.98 

O      1       It 

+  754   9.8 

« 

6.3 

5.1 

s 
0.34 

May  17 

h    m 
130.2 

h   m     s 
51152.39 

Q      1       $$ 

+23  54  54.4 

M 

5.7 

H 

6.5 

0.40 

2 

045.0 

129   4.15 

82324.1 

5.3 

5.1 

0.34 

18 

131.6 

517  10.72 

24   267.3 

6.7 

5.6 

0.41 

3 

045.7 

13340.89 

85226.8 

5.3 

5.1 

0.34 

19 

132.9 

52229.55 

24  10  18.7 

5.8 

5.6 

0.41 

4 

0  46.4 

1  38  18.24 

921  17.2 

5.3 

5.1 

0.34 

20 

134.3 

527  48.84 

24  1658.0 

5.8 

5.6 

0.41 

5 

0  47.1 

142  56.24 

94954.7 

5.3 

6.1 

0.34 

21 

135.7 

533   8.51 

24  2255.1 

5.8 

5.6 

0.41 

6 

0  47.8 

1  47  34.93 

+10  18  18.5 

5.3 

5.1 

0.35 

22 

137.1 

53828.51 

+24  28  9.7 

5.8 

5.6 

0.41 

7 

048.5 

1  52  14.35 

104627.9 

5.3 

6.1 

0.35 

23 

138.5 

64348.78 

24  3241.7 

5.8 

5.6 

0.41 

8 

049.2 

156  54.52 

11  14  22.1 

6.3 

5.1 

0.35 

24 

139.9 

549  9.25 

24  3630.8 

5.8 

5.6 

0.41 

9 

0  49.9 

2    135.49 

1 1  42  0.4 

5.3 

5.1 

0.35 

25 

141.3 

554  29.85 

24  3936.9 

5.9 

5.7 

0.42 1 

10 

0  50.7 

2   6  17.29 

12  922.0 

5.3 

5.1 

0.35 

26 

142.7 

55960.53 

24  4159.8 

5.9 

5.7 

Mt 

11 

0  51.4 

210  59.94 

4-12  36  26.2 

5.3 

5.1 

0.35 

27 

144.1 

6  511.23 

+24  4339.4 

6.9 

5.7 

0.42 1 

12 

052.2 

21543.48 

13   3  12.3 

5.3 

5.1 

0.35 

28 

145.5 

610  31.88 

24  44  35.8 

5.9 

5.7 

0.42 

13 

0  53.0 

22027.94 

13  29  39.6 

5.3 

5.2 

0.35 

29 

146.9 

6  15  62.41 

24  44  48.7 

5.9 

5.7 

0.42  J 

14 

0  53.8 

22513.33 

1355  47.1 

5.3 

5.2 

0.35 

30 

148.3 

621  12.74 

24  4418.3 

6.0 

5.7 

0.42 ' 

15 

054.6 

22969.68 

14  2134.3 

5.3 

5.2 

0.36 

31 

149.7 

62632.82 

24  43  4.6 

6.0 

5.8 

0.42  \ 

16 

055.5 

234  47.02 

+14  47  0.3 

5.4 

5.2 

0.36 

Jane  1 

161.1 

63152.69 

+24  41    7.8 

6.0 

5.8 

0.43  { 

17 

056.3 

2  3935.37 

15  12  4.5 

5.4 

5.2 

0.36 

2 

152.5 

63712.00 

24  3827.9 

6.0 

5.8 

0.43 1 

18 

057.2 

244  24.74 

1536  46.0 

5.4 

5.2 

0.36 

3 

153.8 

64230.96 

24  35  5.0 

6.1 

5.8 

0.43 1 

19 

0  58.1 

249  15.17 

16    1    4.1 

5.4 

5.2 

0.36 

4 

155.2 

64749.43 

24  3059.3 

6.1 

5.8 

0.43 

20 

059.0 

254   6.65 

1624  57.9 

5.4 

5.2 

0.36 

5 

156.5 

6  63  7.36 

24  2611.0 

6.1 

5.8 

0.43 

21 

0  59.9 

26859.20 

+16  4826.9 

5.4 

5.2 

0.36 

6 

157.9 

66824.68 

+242040.3 

6.1 

5.9 

0.43 

22 

1    0.9 

3   3  52.84 

17  1130.2 

5.4 

5.2 

0.36 

7 

169.2 

7  341.34 

2414  27.5 

6.1 

5.9 

0.43 

23 

I    1.8 

3  8  47.56 

17  34   7.0 

5.4 

5.2 

0.37 

6 

2  0.5 

7  857.28 

24   7  32.8 

6.2 

5.9 

0.43 

24 

1    2.8 

3  1343.38 

17  5616.5 

5.4 

5.2 

0.37 

9 

2   1.8 

7  14  12.45 

235956.7 

6.2 

6.0 

0.43 

25 

1    3.8 

31840.30 

181758.1 

5.4 

5.3 

9.37 

10 

2  3.1 

71926.80 

236139.3 

6.2 

6.0 

0.44 

26 

1    4.8 

323  38.31 

+18  39  11.2 

5.5 

5.3 

0.37 

11 

2  4.4 

7  24  40.28 

+234241.2 

6.2 

6.0 

0.44 1 

27 

1    5.8 

32837.42 

185954.9 

5.5 

5.3 

0.37 

12 

2  5.6 

7  29  52.64 

23  33  2.7 

6.2 

6.0 

0.44 1 

28 

1    6.9 

3  33  37.64 

1920  8.5 

5.5 

5.3 

0.37 

13 

2  6.8 

7  35  4.42 

232244.3 

6.3 

6.1 

0.44 

29 

1    8.0 

3  3838.96 

19  3951.2 

5.5 

5.3 

0.37 

14 

2  8.0 

7  4014.97 

231146.4 

6.3 

6.1 

0.44 1 

30 

1    9.1 

34341.37 

1959  2.5 

6.6 

5.3 

0.38 

15 

2  9.2 

74524.46 

23  0  9.3 

6.3 

6.1 

0.44' 

May  1 

1  10.2 

3  4844.86 

+2017  41.6 

5.6 

5.3 

0.38 

16 

210.4 

7  60  32.85 

+224753.6 

6.4 

6.1 

0.44 

2 

1  11.3 

8  5349.42 

203547.8 

5.5 

5.3 

0.38 

17 

211.6 

7  5540.10 

2234  59.6 

6.4 

6.2 

0.44 

3 

1  12.4 

3  5855.05 

20  5320.5 

5.5 

5.4 

0.38 

18 

212.8 

8  0  46.16 

222128.1 

6.4 

6.2 

0.45 

4 

1  13.6 

4   4    1.73 

21  10  19.2 

5.5 

5.4 

0.38 

19 

213.9 

8   5  50.99 

22  719.7 

6.4 

6.2 

0.45 

5 

I  14.8 

4   9   9.43 

212643.2 

5.6 

5.4 

0.38 

20 

215.0 

810  54.57 

215234.8 

6.4 

6.2 

0.45 

6 

1  16.0 

4  14  18.14 

+214231.8 

5.6 

5.4 

0.39 

21 

216.1 

81556.86 

+21  37 14.0 

6.5 

6.3 

0.45 

7 

1  17.2 

4  1927.84 

2157  44.4 

5.6 

5.4 

0.39 

22 

217.2 

82057.83 

212118.1 

6.6 

6.3 

0.45 

8 

1  18.4 

4  24  38.50 

22  1220.4 

5.6 

5.4 

0.39 

23 

218.3 

8  25  57.46 

21   4  47.4 

6.5 

6.3 

0.45 

9 

1  19.7 

4  29  50.10 

22  2619.3 

5.6 

5.4 

0.39 

24 

219.4 

830  55.72 

204742.7 

6.6 

6.3 

0.45 

10 

121.0 

4  35  2.61 

22  39  40.6 

5.6 

5.4 

0.39 

25 

220.4 

83552.69 

20  30  4.6 

6.6 

6.4 

0.45 

11 

122.3 

4  40  16.00 

+2252  23.7 

5.6 

5.4 

0.39 

26 

221.4 

840  48.06 

+20  1 1  53.8 

6.6 

6.4 

0.46 

12 

123.6 

4  45  30.23 

23   4  28.2 

6.6 

5.5 

0.40 

27 

222.4 

8  4542.09 

196311.2 

6.7 

6.4 

0.46 

13 

124.9 

4  50  45.24 

23  15  53.6 

5.7 

5.5 

0.40 

28 

223.3 

850  34.69 

193357.4 

6.7 

6.5 

0.46 

14 

126.2 

4  56    1.01 

23  26  39.3 

5.7 

5.5 

0.40 

29 

224.2 

8  5525.84 

19  14  12.8 

6.7 

6.5 

0.46 

15 

1  27.5 

5    1  17.48 

23  36  45.0 

5.7 

5.5 

0.40 

30 

225.1 

9  015.64 

185358.3 

6.8 

6.5 

0.46 

16 

128.9 

5  634.63 

+23  4610.2 

6.7 

5.5 

0.40 

31 

225.9 

9  6  3.80 

+183314.6 

6.8 

6.6 

0.46 

17 

130.2 

5  11  52.39+23  54  54.4 

5.7 

5.5  0.40 

32 

226.7 

9  960.61+1812  2.1 

6.8 

6.6 

0.46 
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FOB  TRANSIT  AT  WASHINGTON. 

Bate. 

Men 

Time 

of 

Transit 

Apparent 

R  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi* 
diam. 

&T.of 
8em. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

RAseension 

at 

Transit. 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

&T.of 
Sem. 
Pass. 
Mer. 

July  1 

h    m 
225.9 

h  m    a 
9   5  3.80 

O      $       II 

4-183314.5 

u 

6.8 

6.6 

0.46 

Aug.  16 

h  m 
243.7 

h  m     s 
1224  22.78 

O      1       II 

-245  6.4 

9.1 

8.8 

0.59 

2 

226.7 

9  950.61 

1812  2.1 

6.8 

6.6 

0.46 

17 

243.8 

122824.04 

31542.0 

9.2 

8.8 

0.69 

3 

227.5 

9  14  35.97 

175021.9 

6.9 

6.6 

0.46 

18 

243.9 

123224.97 

34614.4 

9.2 

8.9 

0.60 

4 

228.3 

9  19 19.69 

17  2814.6 

6.9 

6.7 

0.47 

19 

244.0 

123625.57 

41643.1 

9.3 

9.0 

0.60 

6 

229.1 

924   2.38 

17  540.7 

6.9 

6.7 

0.47 

20 

244.0 

12  4025.88 

4  47  7.2 

9.4 

9.1 

0.61 

6 

229.8 

92843.43 

4164241.1 

7.0 

6.7 

0.47 

21 

244.1 

1244  25.91 

-  51726.3 

9.5 

9.1 

0.61 

7 

230.5 

93323.06 

16  19  16.6 

7.0 

6.8 

0.47 

22 

244.1 

124825.68 

647  39.7 

9.6 

9.2 

0.62 

8 

231.2 

938   1.29 

155527.4 

7.1 

6.8 

0.47 

23 

244.2 

12  5225.19 

61746.8 

9.6 

9.3 

0.62 

9 

231.9 

94238.12 

1531  14.9 

7.1 

6.8 

0.47 

24 

244.2 

125624.49 

647  46.9 

9.7 

9.4 

0.63 

10 

232.5 

94713.57 

15  6  39.4 

7.1 

6.9 

0.47 

25 

2  44.3 

13  0  23.58 

71739.3 

9.8 

9.5 

0.64 

11 

233.1 

95147.65 

414  4141.7 

7.2 

6.9 

0.48 

26 

244.3 

13  4  22.48 

-  74723.5 

9.9 

9.5 

0.64 

12 

233.7 

95620.39 

14  1622.5 

7.2 

7.0 

0.48 

27 

244.3 

13  821.20 

81658.9 

10.0 

9.6 

0.65 

13 

234.3 

10  0  51.61 

135042.5 

7.3 

7.0 

0.48 

28 

244.4 

13  12  19.75 

8  4624.7 

10.0 

9.7 

0.65 

14 

234.9 

10  521.92 

1324  42.4 

7.3 

7.0 

0.48 

29 

244.4 

131618.15 

91540.3 

10.1 

9.8 

0.66 

15 

235.4 

10  950.74 

125822.9 

7.3 

7.1 

0.48 

30 

244.4 

132016.42 

944  45.3 

10.2 

9.9 

0.67 

16 

235.9 

10  14  18.29 

+123144.7 

7.4 

7.1 

0.49 

31 

244.4 

132414.57 

-1013  39.0 

10.3 

10.0 

0.68 

17 

236.4 

1018  44.60 

12  4  48.6 

7.4 

7.2 

0.49 

Sept.] 

244.4 

132812.62 

104220.9 

10.4 

10.1 

0.68 

18 

236.9 

1023  9.6? 

113735.3 

7.5 

7.2 

0.49 

2 

244.5 

13  3210.56 

11  10  50.4 

10.5 

10.2 

0.69 

19 

237.4 

102733.54 

11  10  5.5 

7.5 

7.3 

0.49 

3 

244.5 

1336  8.43 

1139  6.9 

10.6 

10.2 

0.70 

20 

237.9 

103156.22 

104219.9 

7.5 

7.3 

0.49 

4 

244.5 

13  40  6.23 

12  7  9.8 

10.7 

10.3 

0.71 

21 

238.3 

10  3617.75 

+10  14  19.2 

7.6 

7.3 

0.50 

6 

244.5 

1344   3.96 

-1234  58.5 

10.8 

10.4 

0.71 

22 

238.7 

104038.13 

946  4.1 

7.6 

7.4 

0.50 

6 

244.5 

13  48   1.62 

13   232.4 

10.9 

10.5 

0.72 

23 

239.1 

1044  57.39 

91735.3 

7.7 

7.4 

0.50 

7 

244.5 

135159.23 

1329  51.1 

11.0 

10.6 

0.73 

24 

239.5 

104915.56 

84853.6 

7.7 

7.5 

0.50 

8 

244.5 

135556.78 

135653.9 

11.1 

10.7 

0.74 

25 

239.8 

10  5332.67 

81959.6 

7.8 

7.5 

0.51 

9 

244.6 

135954.26 

14  2340.4 

11.2 

10.8 

0.75 

26 

240.1 

10  5748.75 

+  75054.1 

7.8 

7.6 

0.51 

10 

244.6 

14   351.67 

-14  50   9.8 

11.3 

11.0 

0.76 

27 

240.4 

11   2  3.82 

72137.7 

7.9 

7.6 

0.51 

11 

244.6 

14   7  49.00 

151621.8 

11.5 

11.1 

0.76 

28 

240.7 

11    617.91 

6  5211.1 

7.9 

7.7 

0.52 

12 

244.6 

14  1 1  46.24 

15  4215.6 

11.6 

11.2 

0.77 

29 

240.9 

II  103I.C5 

62235.0 

8.0 

7.7 

0.52 

13 

244.6 

14  1543.37 

16  7  50.7 

11.7 

11.3 

0.78 

30 

241.1 

11  14  43.27 

55260.1 

8.0 

7.8 

0.52 

14 

244.7 

14  1940.37 

1633  6.6 

11.8 

11.4 

0.79 

31 

241.3 

111854.61 

+  522  57.0 

8.1 

7.8 

0.52 

15 

244.7 

14  23  37.21 

-1658  2.6 

11.9 

11.5 

0.80 

Aug.  1 

241.6 

1123  5.11 

4  6256.3 

8.2 

7.9 

0.53 

16 

244.7 

14  2733.86 

172238.2 

12.1 

11.6 

0.81 

2 

241.8 

112714.79 

4  2248.8 

8.2 

7.9 

0.53 

17 

244.7 

14  3130.29 

17  4652.6 

12.2 

11.6 

0.82 

3 

242  0 

1 1  31  23.68 

352  35.1 

8.3 

8.0 

0.53 

18 

244.7 

14  3526.45 

1810  45.5 

12.3 

11.9 

0.83 

>          4 

242.2 

113531.81 

32215.8 

8.3 

8.0 

0.54 

19 

244.7 

14  3922.30 

1834  16.4 

12.4 

12.0 

0.85 

5 

242.4 

113939.23 

+  25151.5 

8.4 

8.1 

0.54 

20 

244.7 

14  4317.80 

-185724.6 

12.6 

12.2 

0.86 

6 

242.6 

1143  45.96 

22123.0 

8.4 

8.1 

0.54 

21 

244.6 

14  4712.90 

1920  9.6 

12.7 

12.3 

0.87 

7 

242.8 

1147  62.04 

150  60.7 

8.5 

8.2 

0.55 

22 

244.6 

14  51    7.55 

194230.8 

12.9 

12.4 

0.88 

8 

242.9 

115157.50 

1  20  15.2 

8.6 

8.2 

0.55 

23 

2  44.6 

1455   1.71 

20   4  27.6 

13.0 

12.6 

0.89 

9 

243.0 

1156  2.39 

0  4937.3 

8.6 

8.3 

0.55 

24 

244.5 

14  5855.30 

202559.6 

13.2 

12.7 

0.91 

10 

243.1 

12  0  6.73 

+  018  57.5 

8.7 

8.4 

0.56 

25 

244.5 

15  2  48.26 

-20  47  6.2 

13.3 

12.9 

0.92 

11 

243.2 

12   4  10.55 

-  01143.7 

8.8 

8.4 

0.56 

26 

2  44.4 

15  6  40.52 

21    7  46.9 

13.6 

13.0 

0.93 

12 

243.3 

12  8  13.88 

0  4225.5 

8.8 

8.5 

0.57 

27 

244,4 

151032.02 

2128   1.3 

13.6 

13.2 

0.94 

13 

243.4 

12  12  16.74 

1  13  7.3 

8.9 

8.6 

0.57 

28 

244.3 

1514  22.66 

2147  48.9 

13.8 

13.3 

0.96 

14 

243.5 

121619.16 

143  48.5 

8.9 

8.6 

0.58 

29 

244.2 

151812.44 

22  7  9.3 

14.0 

13.5 

0.97 

15 

243.6 

122021.16 

-  214  28.4 

9.0 

8.7 

0.58 

30 

244.1 

1522   1.21 

-2226  2.0 

14.2 

13.7 

0.99 

16 

243.7 

122422.78 

-245  6.4 

9.1 

8.8 

0.59 

31 

243.9 

152548.90 

-224427.0 

14.3 

13.9 

1.00 

400 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

llean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
dlam. 

S.T.of 
Sem. 
Pass. 
Mar. 

Data. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DeaUnation 

at 

Transit. 

Hor. 
Par. 

Semi- 

8flSB. 

MarJ 

Oct.   1 

h    m 
243.9 

h  m    a 
162548.90 

O       1       It 

-2244  27.0 

u 

14.3 

13.9 

1.00 

Nov.16 

h    m 
129.8 

h  m    s 
171246.06 

O       1       II 

-27  13  16.9 

26.8 

213 

2.08 

2 

243.7 

152935.43 

23  223.7 

14.5 

14.0 

1.02 

17 

125.2 

17  12  10.05 

27  4  33.5 

29.3 

28.3 

2.11 

3 

243.5 

153320.69 

231951.7 

14.7 

14.2 

1.03 

18 

120.4 

171123.41 

2655  2.5 

29.7 

28.7 

2.13 

4 

2  43.3 

15  37  4.60 

233650.8 

14.9 

14.4 

1.05 

19 

116.5 

171026.26 

264443.2 

30.1 

29.0 

2.16 

5 

243.1 

154047.03 

23  5320.4 

15.1 

14.6 

1.06 

20 

110.5 

17  918.78 

263334.9 

30.5 

29.4 

2.18 

6 

2  42.8 

15  44  27.89 

-24  920.4 

15.3 

14.8 

1.08 

21 

1    6.3 

17  8    1.21 

-262137.1 

30.8 

29.8 

2.21 

7 

242.5 

1548  7.07 

24  24  50.5 

15.5 

15.0 

1.09 

22 

059.9 

17  633.91 

26  849.6 

31.2 

30.1 

2.23 

8 

242.2 

15  5144.42 

24  3960.5 

15.7 

15.2 

1.11 

23 

054.4 

17  4  67.35 

255512.4 

31.5 

30.4 

2-25 

9 

241.8 

155519.83 

24  54  20.0 

15.9 

15.4 

1.13 

24 

048.7 

17  312.04 

254046.2 

31.8 

30.7 

2.26 

10 

241.4 

155853.14 

25  818.8 

16.1 

15.6 

1.15 

25 

042.9 

17    118.61 

252532.2 

32.1 

31.0 

2.28 

H 

241.0 

16  224.20 

-252146.7 

16.3 

15.8 

1.16 

26 

0  37.0 

165917.74 

-25  931.9 

32.4 

31.3 

2.29 

12 

240.5 

16  552.86 

25  34  43.4 

16.6 

16.0 

1.18 

27 

031.0 

1657  10.22 

24  6247.1 

32.6 

31.5 

2.30 

13 

240.0 

16  918.94 

2547  8.8 

16.8 

16.3 

1.20 

28 

024.8 

1654  56.91 

24  3520.4 

32.8 

31.7 

2.31 

14 

239.5 

161242.28 

2559  2.6 

17.1 

16.5 

1.22 

29 

018.5 

165238.73 

24  17  15.0 

33.0 

31.9 

2.32 

15 

2  38.9 

1616  2.67 

2610  24.7 

17.3 

16.8 

1.24 

30 

012.2 

165016.65 

235834.6 

33.2 

32.0 

2.33 

16 

2  38.3 

16  19  19.94 

-2621  14.8 

17.6 

17.0 

1.26 

Deo.  1 

0  6.9 

164751.72 

-233923.5 

33.3 

32.1 

2.33 

17 

237.5 

162233.87 

263132.6 

17.8 

17.2 

1.28 

1 

2359.5 

164524.96 

231946.4 

33.4 

32.2 

2.34 

18 

236.7 

1625  44.25 

2641  18.0 

18.1 

17.5 

1.30 

2 

2353.1 

164257.46 

225948.7 

33.5 

32.2 

2.34 

19 

2  35.9 

16  28  50.87 

266030.9 

18.4 

17.8 

1.32 

3 

23  46.7 

164030.24 

223935.9 

33.5 

32.3 

2.33 

20 

2  35.0 

16  3153.49 

265911.1 

18.7 

18.0 

1.35 

4 

23  40.4 

1638  4.39 

22 19  14.0 

33.4 

32.2 

2.33 

21 

234.0 

16  34  51.88 

-27  7  18.5 

19.0 

18.3 

1.37 

5 

2334.1 

16  3540.91 

-215849.0 

33.3 

32.2 

2.32 

22 

2  33.0 

16  37  45.78 

27  14  53.0 

19.3 

18.6 

1.39 

6 

2327.9 

163320.77 

213827.1 

33.2 

32.1 

2.31 

23 

2  31.9 

1640  34.95 

27  2154.3 

19.5 

18.9 

1.42 

7 

23  21.8 

1631    4.89 

21  1814.6 

33.0 

32.0 

2.30 

24 

2  30.6 

164319.14 

27  2822.3 

19.8 

19.2 

1.44 

8 

23  16.7 

162854.14 

20  5817.8 

32.8 

31.9 

2.28 

25 

229.3 

164558.07 

27  34  16.6 

20.2 

19.5 

1.47 

9 

23  9.6 

162649.30 

203842.6 

32.6 

31.6 

2.26 

26 

228.0 

16  4831.50 

-27  39  37.7 

20.5 

19.8 

1.49 

10 

23  3.7 

1624  51.10 

-201934.6 

32.4 

31.4 

2.23 

27 

226.6 

16  5059.13 

27  44  24.9 

20.9 

20.1 

1.52 

11 

2257.9 

1623  0.18 

20  059.0 

32.2 

31.1 

2.20 

28 

225.0 

165320.70 

27  4838.2 

21.2 

20.4 

1.54 

12 

2252.3 

1621  17.11 

1943  0.6 

31.9 

30.8 

2.18 

29 

223.3 

165535.91 

275217.5 

21.6 

20.8 

1.57 

13 

2246.7 

161942.38 

192544.0 

31.6 

30.5 

2.15 

30 

221.5 

165744.51 

27  5522.4 

21.9 

21.2 

1.60 

14 

2241.3 

16  18  16.39 

19  913.2 

31.3 

30.2 

2.13 

31 

219.6 

16  59  46.19 

-27  5752.7 

22.3 

21.5 

1.62 

15 

2236.1 

161659.49 

-185331.7 

30.9 

29.9 

2.10 

Nov.  1 

217.6 

17    140.69 

27  5948.2 

22.6 

21.9 

1.65 

16 

2231.0 

1615  51.95 

183842.1 

30.6 

29.5 

2.07 

2 

215.5 

17  327.71 

28    1    8.7 

23.0 

22.2 

1.68 

17 

2226.1 

1614  54.00 

1824  46.9 

30.2 

29.2 

2.04 

3 

213.1 

17   5  6.95 

28    153.7 

23.4 

22.6 

1.71 

16 

2221.4 

1614   6.77 

18  U  47.9 

29.8 

28.8 

2.01 

4 

210.7 

17   638.12 

28  2  2.8 

23.8 

23.0 

1.74 

19 

2216.9 

161327.32 

17  6946.6 

29.4 

28.4 

1.98 

5 

2  8.2 

17   8  0.94 

-28   135.7 

24.2 

23.3 

1.77 

20 

22 12.5 

161268.72 

-174843.6 

29.0 

28.0 

1.95 

6 

2  5.4 

17   915.12 

28  031.6 

24.6 

23.7 

1.80 

21 

22  8.3 

161239.97 

173839.5 

28.6 

27.5^ 

1.92 

7 

2  2.6 

17  1020.37 

27  58  49.9 

25.0 

24.1 

1.82 

22 

22  4.2 

161231.00 

172934.3 

28.1 

27.1 

1.89 

8 

1  59.7 

17  11  16.42 

27  56  30.2 

25.4 

24.5 

1.65 

23 

22  0.2 

161231.75 

17  2127.5 

27.6 

26.7 

1.86 

9 

156.6 

17  12   3.02 

27  53  31.6 

25.8 

24.9 

1.88 

24 

21  56.4 

161242.09 

17  14  18.4 

27.2 

26.3 

1.83 

10 

153.2 

17  1239.89 

-27  49  53.3 

26.3 

25.3 

1.91 

25 

21  62.8 

16  13   1.94 

-17  8  6.9 

26.7 

25.9 

1.80 

11 

149.7 

17  13  6.82 

27  4534.4 

26.7 

25.8 

1.94 

26 

21  49.3 

161331.05 

17  2  48.9 

26.3 

25.4 

1.77 

12 

146.0 

17  1323.61 

27  40  34.0 

27.1 

26.2 

1.97 

27 

2146.1 

1614   9.27 

165825.5 

25.9 

25.0 

1.74 

13 

1  42  2 

1713  30.07 

27  34  51.3 

27.5 

26.6 

2.00 

28 

21  43.0 

1614  56.39 

1654  54.5 

25.4 

24.6 

1.72 

14 

1  38.3 

17  1326.03    27  2824.9 

28.0 

27.0 

2.03 

29 

21  40.0 

161562.21 

1652  13.6 

25.0 

24.2 

L68 

15 

134.2 

17  13  11.38-2721  13.7 

28.4 

27.4 

2.06 

30 

21  37.1 

161656.48 

-166020.7 

24.6 

23.8 

1.66 

16 

129.8 

I712  46.06'-271316.9 

28.8 

27.9 

2.08 

31 

2134.4 

1618  a98 

-164913.8 

24.2 

23.4 

1.63 

MARS,   1890. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

HMD 

Time 

of 

Transit 

Apparent 

ILAaeenaion 

as 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

8eml- 
diam. 

8.T.of 
Bern. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi, 
diam. 

&T.of 
Sea. 
Pass. 
Mer. 

Jan.  1 

a    m 
19   8.5 

h  m    • 
135652.37 

Q       1       II 

-102528.7 

u 

5.2 

3.0 

0.90 

Feb.  J  5 

n   m 
1743.5 

h  m    a 
1529    1.63 

O       1       II 

-173612.3 

u 
7.2 

u 
4.1 

0.98 

•2 

19   6.7 

1359  0.44 

1037  9.4 

5.3 

3.0 

0.90 

16 

17  41.6 

153066.21 

17  4393.2 

7.2 

4.1 

0.99 

3 

19  4.9 

14   1   8.39 

104845.0 

5.3 

3.0 

0.90 

17 

1739.4 

153248.14 

176027.7 

7.3 

4.9 

0.99 

4 

19  3.1 

14   316.91 

11    015.6 

5.3 

3.1 

0.91 

18 

17  37.3 

1534  40.37 

175725.7 

7.3 

4.9 

0.99 

5 

19   1.3 

14  593.90 

111141.1 

6.4 

3.1 

0.21 

19 

1735.3 

153631.90 

18  417.3 

7.4 

4.3 

0.30 

6 

1859.6 

14  731.45 

-1193   1.4 

5.4 

3.1 

0.21 

20 

1733.2 

153829.70 

-1811   2.6 

7.5 

4.3 

0.30 

7 

1857.7 

14  938.87 

113416.5 

5.4 

3.1 

0.21 

21 

1731.1 

154019.75 

181741.2 

7.5 

4.3 

0.30 

8 

1855.9 

14  1146.13 

114596.3 

5.5 

3.1 

0.91 

92 

1729.0 

1549  9.03 

189413.6 

7.6 

4.4 

0.31 

9 

1854.0 

141363.95 

115630.7 

6.5 

3.2 

0.21 

93 

17  96.8 

154350.51 

163039.8 

7.7 

4.4 

0.31 

10 

1859.9 

14  16  0.91 

19  799.8 

5.5 

3.2 

0.22 

94 

1794.7 

154538.18 

183669.6 

7.7 

4.5 

0.31 

11 

1850.4 

1418  7.01 

-191893.4 

5.6 

3.9 

0.22 

25 

1722.5 

15  4725.01 

-184313.3 

7.8 

4.6 

0.39 

12 

1848.6 

149013.62 

199911.5 

5.6 

3.9 

0.22 

96 

1720.3 

15  4910.99 

184920.8 

7.9 

4.5 

0.39 

13 

1846.7 

149990.06 

193953.9 

5.6 

3.9 

0.22 

97 

17  18.2 

155066.09 

186522.2 

7.9 

4.6 

0.32 

14 

1844.9 

149496.30 

196030.7 

5.7 

3.3 

0.22 

98 

17  16.0 

155940.99 

19   1  17.6 

8.0 

4.6 

0.32 

16 

1843.1 

149632.34 

13    1    1.6 

5.7 

3.3 

0.22 

Mar.  1 

17 13.8 

156493.56 

19  7  7.0 

8.1 

4.7 

0.33 

16 

1841.9 

14  2838.16 

-131127.0 

5.7 

3.3 

0.22 

9 

1711.5 

1556  5.88 

-191250.6 

8.9 

4.7 

0.33 

17 

1839.4 

14  3043.76 

132146.4 

5.8 

3.3 

0.23 

3 

17  9.3 

155747.93 

191898.9 

8.9 

4.7 

0.33 

18 

1837.5 

14  3249.12 

133159.9 

5.8 

3.3 

0.23 

4 

17  7.0 

155997.68 

1994  0.1 

8.3 

4.8 

0.34 

19 

1835.7 

14  3454.23 

1342  7.4 

5.8 

3.4 

0.23 

5 

17  4.7 

16   1    6.89 

192996.3 

8.4 

4.8 

0.34 

90 

1833.8 

14  3659.09 

1352  8.9 

5.9 

3.4 

0.23 

6 

17  9.4 

16  945.14 

1934  46.8 

&6 

4.9 

0.34 

91 

1839.0 

14  39  3.68 

-14  9  4.3 

5.9 

3.4 

0.23 

7 

17  0.1 

16  492.31 

-1940   1.7 

8.6 

4.9 

0.34 

99 

1830.1 

14  41   7.99 

141153.5 

5.9 

3.4 

0.23 

8 

1657.8 

16  558.35 

194511.1 

8.6 

4.9 

0.35 

93 

1898.9 

14  4319.02 

149136.6 

6.0 

3.4 

0.24 

9 

1655.4 

16  7  33.22 

196016.0 

8.7 

5.0 

0.35 

94 

1896.4 

14  45 15.76 

14  31  13.6 

6.0 

3.5 

0.24 

10 

1653.0 

16  9  6.89 

196513.5 

8.8 

5.0 

0.35 

95 

1894.5 

14  4719.19 

14  40  44.3 

6.1 

3.5 

0.24 

11 

1650.6 

161039.32 

90  0  6.6 

8.9 

6.1 

0.36 

96 

1899.6 

14  4922.31 

-14  50  8.8 

6.2 

3.5 

0.24 

19 

1648.9 

16  12 10.48 

-90  4  64.4 

9.0 

5.1 

0.36 

97 

1890.7 

14  5125.10 

14  5927.1 

6.2 

3.5 

0.24 

13 

1645.8 

161340.31 

90  936.9 

9.0 

6.9 

0.36 

96 

18 18.8 

14  5397.57 

15  839.1 

6.3 

3.5 

0.24 

14 

1643.3 

1615  8.78 

9014  14.9 

9.1 

6.2 

0.37 

99 

18 16.9 

14  5529.69 

1517  44.8 

6.3 

3.6 

0.25 

15 

1640.8 

161635.85 

901846.4 

9.9 

6.3 

0.37 

30 

1815.0 

14  5731.47 

1526  44.2 

6.3 

3.6 

0.25 

16 

1638.3 

1618    1.47 

909313.6 

9.3 

5.3 

0.37 

31 

18  13.1 

14  5932.89 

-1535  37.3 

6.4 

3.6 

0.25 

17 

1635.8 

161995.61 

-2027  35.7 

9.4 

6.4 

0.38 

Feb.  1 

1811.9 

15   133.94 

154424.1 

6.4 

3.6 

0.25 

18 

1633.3 

169048.93 

203152.9 

9.5 

5.4 

0.38 

9 

18  9.9 

15  334.61 

16  53   4.7 

6.5 

3.7 

0.26 

19 

1630.7 

1622  9.28 

9036  5.3 

9.6 

6.6 

0.39 

3 

18  7.3 

15  534.88 

16   138.9 

6.5 

3.7 

0.26 

90 

1628.1 

162328.71 

904013.0 

9.7 

5.6 

0.39 

4 

18  5.4 

15  734.75 

1610   6.8 

6.6 

3.7 

0.26 

21 

1695.4 

1624  46.49 

9044  16.1 

9.8 

5.6 

0.40 

5 

18  3.4 

15  9  34.21 

-161898.5 

6.6 

3.8 

0.26 

92 

1699.7 

1626  2.57 

-204814.7 

9.9 

6.7 

0.40 

6 

18  1.6 

151133.22 

169643.6 

6.7 

3.8 

0.26 

23 

1620.0 

162716.94 

9059  8.8 

10.0 

6.7 

0.41 

7 

1759.5 

151331.78 

1634  52.4 

6.7 

3.8 

0.26 

24 

16  17.3 

169899.54 

90  5558.7 

10.1 

5.8 

0.41 

8 

17  57.6 

151529.87 

164254.9 

6.8 

3.9 

0.27 

25 

1614.6 

169940.31 

906944.3 

10.2 

5.8 

0.41 

9 

1765.6 

I5179M6 

165051.0 

6.8 

3.9 

0.27 

26 

1611.8 

163049.93 

91   395.8 

10.3 

5.9 

0.42 

10 

1753.6 

151994.55 

-165840.6 

6.9 

3.9 

0.27 

27 

16  9.0 

163166.97 

-91   7   3.4 

10.4 

6.0 

0.42 

11 

1751.6 

152121.12 

17  693.8 

6.9 

4.0 

0.27 

28 

16  6.1 

1633   1.38 

9110  37.2 

10.6 

6.0 

0.43 

19 

1749.6 

152317.13 

1714   0.6 

7.0 

4.0 

0.28 

29 

16  3.2 

1634   4.53 

21  14   7.3 

10.7 

6.1 

0.43' 

13 

1747.6 

152512.57 

172131.0 

7.0 

4.0 

0.28 

30 

16  0.3 

1635  5.66 

21  17  33.7 

10.8 

6.1 

0.44 

14 

1745.6 

1527  7.41 

172854.9 

7.1 

4.1 

0.28 

31 

1557.4 

1636  4.72 

2120  56.7 

10.9 

6.9 

0.44 

15 

1743.6 

1529   1.63 

-173612.3 

7.2 

4.1 

0.28 

Apr.  1 

1554.4 

16  37   1.67 

-21  24  16.3 

11.0 

6.3 

0.45 

16 

1741.5 

15  3055.21 

-17  43  23.2 

7.2 

4.1  0.29 

2 

1551.4  1637  56.461-2127  32.5  11.1 

6.3 

0.45 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

ILAseensioD 

at 

Transit. 

Apparent 

DeoUnatton 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

&T.OX 
Bern. 
Pass. 
Her. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

»3ESL 

Hor. 
Par. 

Scan!- 
diss*. 

S.T.of 

Pass. 
Mar. 

at 

Transit 

Apr.  1 

h    m 
15  54.4 

h   m     a 
1637    1.67 

O       1        II 

-21  24  16.3 

u 
11.0 

6.3 

0.45 

May  17 

h   m 
1246.6 

h   m     a 
163018.31 

O       1       U 

-83  349.3 

n 
17.2 

9.8 

• 
0.71 

9 

1551.4 

1637  56.46 

2127  32.5 

11.1 

6.3 

0.45 

18 

1241.6 

1629  0.44 

23  423.8 

17.3 

9.9 

0.71 

3 

1548.3 

163849.04 

213045.5 

11.2 

6.4 

0.46 

19 

1236.4 

162740.56 

23  4  52.1 

17.4 

9.9 

0.78 

4 

1545.2 

16  39  39.37 

213355.5 

11.4 

6.4 

0.46 

20 

1231.1 

162618.82 

23  514.1 

17.5 

10.0 

0.78 

6 

1542.1 

16  4027.38 

2137  2.4 

11.5 

6.5 

0.47 

21 

1225.8 

1624  55.39 

23  529.8 

17.6 

10.0 

0.73 

6 

1538.9 

16  4113.04 

-2140  6.3 

11.6 

6.6 

0.47 

22 

1220.4 

162330.47 

-23  639.2 

17.6 

10.0 

0.73 

7 

1535.7 

16  4156.28 

2143  7.3 

11.7 

6.6 

0.48 

23 

1215.1 

1622  4.23 

23  542.4 

17.7 

10.1 

0.73 

8 

1532.4 

164237.03 

2146  5.5 

11.9 

6.7 

0.48 

24 

12  9.7 

162036.86 

23  539.5 

17.7 

10.1 

0.74 

9 

1529.1 

164315.24 

2149  0.9 

12.0 

6.8 

0.49 

25 

12  4.3 

1619  8.53 

23  530.5 

17.8 

10.2 

0.74 

10 

1525.8 

16  43  50.87 

21  51  53.6 

12.1 

6.9 

0.49 

26 

1168.8 

161739.46 

23  515.8 

17.9 

10.2 

0.74 

11 

1522.4 

164423.84 

-21  54  43.6 

12.2 

7.0 

0.50 

27 

1153.4 

1616  9.83 

-23  4  55.3 

17.9 

10.2 

0.74 

19 

1519.0 

1644  54.06 

2157  30.8 

12.4 

7.0 

0.50 

28 

1148.0 

1614  39.85 

23  4  29.4 

18.0 

10.3 

0.74 

13 

1515.5 

164521.57 

22  015.5 

12.6 

7.1 

0.51 

29 

11  42.6 

1613  9.69 

23  358.2 

18.1 

10.3 

0.75 

14 

15 12.0 

164546.24 

22  257.6 

12.7 

7.2 

0.51 

30 

1137.1 

161139.56 

23  321.9 

18.1 

10.3 

0.75 

15 

15  8.4 

16  46  8.05 

22  637.1 

J  2.8 

7.3 

0.52 

31 

1131.7 

1610  9.63 

23  240.9 

18.2 

10.4 

0.75 

16 

15  4.8 

164626.94 

-22  614.1 

12.9 

7.4 

0.53 

June  1 

1126.2 

16  840.11 

-23   155.4 

18.2 

10.4 

0.75 

17 

15   1.1 

164642.86 

221048.6 

13.1 

7.4 

0.53 

2 

1120.8 

16  711.17 

83   1   5.8 

18.2 

10.4 

0.75 

18 

14  57.4 

164655.75 

221320.4 

13.2 

7.5 

0.54 

3 

1115.4 

16  543.03 

23  012.5 

18.2 

10.4 

0.75 

19 

14  53.6 

16  47  6.59 

221549.8 

13.4 

7.6 

0.54 

4 

11  10.1 

16  415.85 

225915.7 

18.2 

10.4 

0.75 

20 

14  49.8 

164712.36 

221816.7 

13.5 

7.7 

0.55 

5 

11   4.7 

16  249.82 

225815.9 

18.2 

10.4 

0.75 

21 

14  45.9 

16  4716.02 

-222041.1 

13.6 

7.8 

0.56 

6 

10  69.4 

16   125.10 

-225713.5 

18.2 

10.4 

0.75 

22 

14  42.0 

16  4716.54 

2223  2.9 

13.8 

7.8 

0.56 

7 

1054.1 

16  0   1.87 

2256  9.0 

18.2 

10.4 

0.75 

23 

14  38.0 

164713.89 

222522.2 

13.9 

7.9 

0.57 

8 

1048.6 

155840.30 

2255  3.0 

18.2 

10.4 

0.75 

24 

14  34.0 

1647  8.04 

2227  39.0 

14.1 

8.0 

0.57 

9 

1043.5 

15  5720.56 

225355.6 

18.8 

10.4 

0.75 

25 

14  29.9 

16  4658.98 

222953.2 

14.2 

8.1 

0.58 

10 

1038.3 

1556  2.83 

225247.5 

18.2 

10.4 

0.75 

26 

1425.8 

164646.70 

-2232  4.7 

14.3 

8.2 

0.59 

11 

1033.1 

1554  47.27 

-225139.3 

18.2 

10.3 

0.75 

27 

14  21.6 

16  4631.20 

2234  13.5 

14.5 

8.2 

0.59 

12 

1028.0 

155334.03 

2250  31.6 

18.1 

10.3 

0.74 

28 

14  17.4 

16  4612.44 

223619.6 

14.7 

8.3 

0.60 

13 

1022.9 

155223.24 

224924.8 

18.1 

10.3 

0.74 

29 

14  13.1 

164550.42 

223822.7 

14.8 

8.4 

0.60 

14 

10  17.8 

1551  15.05 

224819.6 

18.1 

10.2 

0.74 

30 

14   8.7 

16  4525.13 

224022.8 

15.0 

8.5 

0.61 

15 

1012.8 

1550  9.61 

22  4716.6 

17.9 

10.2 

0.74 

May  1 

14   4.3 

1644  66.59 

-224219.6 

15.1 

8.6 

0.62 

16 

10  7.8 

1549  7.04 

-224616.3 

17.8 

10.9 

0.74 

2 

1359.9 

1644  24.79 

2244  13.2 

15.2 

8.6 

0.62 

17 

10  2.9 

1548  7.44 

924519.0 

17.8 

10.1 

0.74 

3 

1355.3 

164349.75 

2246  3.3 

15.4 

8.7 

0.63 

16 

958.0 

154710.92 

2244  25.5 

17.7 

10.1 

0.73 

4 

1360.8 

164311.46 

2247  49.8 

15.5 

8.8 

0.64 

19 

953.2 

154617.59 

224336.4 

17.6 

10.0 

0.73 

5 

1346.2 

164229.96 

224932.5 

15.7 

8.9 

0.64 

20 

9  48.4 

154527.53 

224252.0 

17.6 

10.0 

0.73 

6 

1341.5 

16  4145.27 

-2251  11.1 

15.8 

9.0 

0.65 

21 

943.7 

1544  40.80 

-224212.9 

17.6 

10.0 

0.78 

7 

13  36.8 

164057.43 

225245.4 

16.0 

9.0 

0.65 

22 

939.1 

154357.48 

224139.2 

17.4 

9.9 

0.78 

8 

1332.0 

1640  6.45 

2254  15.4 

16.1 

9.1 

0.66 

23 

934.5 

154317.61 

224111.5 

17.3 

9.9 

0.71 

9 

1327.2 

16  3912.40 

22  5540.6 

16.3 

9.2 

0.67 

24 

929.9 

154241.24 

224050.1 

17.2 

9.8 

0.71 

10 

1322.3 

163815.33 

2257    1.0 

16.4 

9.3 

0.67 

25 

925.4 

1542  8.40 

824035.4 

17.1 

9.8 

0.70 

11 

1317.4 

163715.32 

-225816.2 

16.5 

9.4 

0.68 

26 

921.0 

154139.12 

-224027.5 

17.0 

9.7 

0.70 

12 

13  12.4 

16  3612.41 

225926.0 

16.6 

9.4 

0.68 

27 

916.7 

154113.40 

224026.9 

16.9 

9.6 

0.70 

13 

13   7.4 

16  35  6.72 

23  030.4 

16.7 

9.5 

0.69 

28 

912.4 

154051.25 

224033.5 

16.8 

9.6 

0.70 

14 

13  2.3 

163358.35 

23    129.0 

16.8 

9.6 

0.69 

29 

9  8.1 

154032.69 

2240  47.6 

16.7 

9.5 

0.69 

15 

1257.2 

163247.41 

23  221.8 

16.9 

9.7 

0.70 

30 

9  3.9 

154017.72 

2241   9.3 

16.6 

9.6 

0.69 

16 

1252.0 

163134.02 

-23  3  8.6 

17.1 

9.7 

0.70 

July  1 

859.8 

1540  6.30 

-224138.7 

16.6 

9.5 

0.68 

17 

1246.8 

16  3018.31 

-23  349.3 

17.2 

9.8 

0.71 

2    8 55.8  15 39  58.43-2242 15.81 16.4    9.4! 

0.68 
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FOE  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

H.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diain. 

S.T.of 
Sem. 
Pass. 
Hor. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Ifer. 

July  1 

h    m 
859.8 

h  m    a 
1540  6.30 

O      1       II 

-224138.7 

16.5 

9.5 

a 
0.68 

A.ug.15 

h   m 
6  47.9 

h  m     a 
162516.19 

O      $       II 

-24  49  51.8 

11.9 

u 
6.8 

0.49 

2 

855.8 

153958.43 

224215.8 

16.4 

9.4 

0.68 

16 

645.9 

1627  13.94 

24  53  38.6 

11.8 

6.7 

0.49 

3 

851.8 

153954.11 

2243   0.8 

16.3 

9.3 

0.67 

17 

6  44.0 

.162913.61 

24  57  23.6 

11.7 

6.7 

0.49 

4 

847.8 

153953.31 

224353.6 

16.2 

9.2 

0.67 

18 

642.1 

16  31  15.17 

25    1    5.8 

11.6 

6.6 

0.48 

5 

843.9 

153956.03 

2244  54.2 

16.1 

9.2 

0.66 

19 

640.2 

163318.59 

25   4  45.2 

11.5 

6.6 

0.48 

6 

840.1 

1540  2.22 

-2246  2.7 

16.0 

9.1 

0.66 

20 

638.4 

16  3523.83 

-25  821.6 

11.4 

6.5 

0.48 

7 

836.3 

1540  11.88 

22  47  19.0 

15.9 

9.0 

0.65 

21 

6  36.6 

1637  30.87 

251154.5 

11.4 

6.4 

0.48 

8 

832.6 

154024.99 

224843.2 

15.8 

9.0 

0.65 

22 

6  34.8 

16  39  39.64 

25  1523.6 

11.3 

6.4 

0.47 

9 

829.0 

154041.52 

225015.1 

15.7 

8.9 

0.64 

23 

633.0 

164150.10 

2518  48.5 

11.2 

6.3 

0.47 

10 

825.4 

1541    1.44 

22  5154.7 

15.5 

8.9 

0.64 

24 

6  31.3 

16  44   2.23 

2522  9.0 

11.1 

6.3 

0.47 

11 

821.8 

154124.72 

-2263  42.0 

15.4 

8.8 

0.63 

25 

629.6 

164616.01 

-252524.9 

11.0 

6.3 

0.46 

12 

818.3 

154151.35 

22  5536.9 

15.3 

8.7 

0.63 

26 

627.9 

16  4831.38 

2528  35.7 

11.0 

6.2 

0.46 

13 

814.9 

154221.31 

22  57  39.4 

15.2 

8.7 

0.63 

27 

626.2 

16  50  48.32 

253141.1 

10.9 

6.2 

0.46 

14 

811.5 

154254.58 

225949.3 

15.1 

8.6 

0.62 

28 

624.6 

16  53  6.78 

2534  40.9 

10.8 

6.1 

0.45 

15 

8  8.2 

154331.11 

23  2  6.4 

15.0 

8.6 

0.62 

29 

623.0 

165526.74 

253734.9 

10.7 

6.1 

0.45 

16 

8  4.9 

154410.64 

-23  4  30.7 

14.9 

8.6 

0.61 

30 

6  21.4 

1657  48.17 

-254022.5 

10.7 

6.1 

0.45 

17 

8   1.7 

1544  53.75 

23  7    1.8 

14.8 

8.4 

0.61 

31 

619.8 

17   011.03 

2543  3.6 

10.6 

6.0 

0.45 

18 

758.5 

15  4539.78 

23  9  39.6 

14.6 

8.3 

0.61 

Sept  1 

618.3 

17  2  35.30 

254537.9 

10.5 

6.0 

0.44 

19 

755.4 

154628.91 

231224.0 

14.5 

8.2 

0.60 

2 

616.8 

17   5  0.94 

2548  5.2 

10.4 

5.9 

0.44 

20 

7  52.3 

154721.10 

23  15  14.7 

14.4 

8.2 

0.60 

3 

615.3 

17   7  27.94 

2550  25.3 

10.4 

5.9 

0.44 

21 

7  49.3 

154816.30 

-2318  11.5 

14.3 

8.1 

0.59 

4 

613.8 

17   9  56.28 

-255237.8 

10.3 

5.9 

0.44 

22 

746.3 

154914.47 

£**!  14.1 

14.2 

8.0 

0.59 

5 

6  12.4 

171225.93 

2554  42.7 

10.2 

5.8 

0.43 

23 

743.4 

15  5015.54 

23  24  22.2 

14.1 

8.0 

0.58 

6 

611.0 

1714  56.86 

255639.6 

10.2 

5.8 

0.43 

24 

7  40.6 

1551  19.48 

23  27  35.C 

14.0 

7.9 

0.56 

7 

6   9.6 

17  17  29.06 

255828.2 

10.1 

5.7 

0.43 

25 

7  37.8 

165226.22 

23  30  53.8 

13.9 

7.9 

0.57 

8 

6   8.2 

17  20  2.49 

26  0  8.2 

10.0 

5.7 

0.42 

26 

7  35.0 

155335.72 

-23  34  16.7 

13.8 

7.8 

0.57 

9 

6  6.8 

17  2237.14 

-26   139.5 

10.0 

5.7 

0.42 

27 

732.2 

15  54  47.94 

23  37  43.9 

13.7 

7.7 

0.56 

10 

6   5.5 

172512.98 

26   3  2.0 

9.9 

5.6 

0.42 

28 

729.5 

15  56  2.81 

23  4115.1 

13.6 

7.7 

0.56 

11 

6   4.2 

17  27  49.99 

26   4  15.4 

9.8 

5.6 

0.42 

29 

726.9 

15  5720.29 

23  44  50.0 

13.5 

7.6 

0.55 

12 

6  2.9 

17  30  28.16 

26   519.4 

9.8 

5.6 

0.41 

30 

724.3 

155840.33 

234828.2 

13.4 

7.6 

0.55 

13 

6    1.6 

17  33   7.45 

26  613.9 

9.7 

5.5 

0.41 

31 

721.7 

16  0  2.87 

-23  52  9.4 

13.3 

7.5 

0.65 

14 

6  0.3 

17  3547.83 

-26  6  58.6 

9.7 

5.5 

0.41 

Atog.  1 

7  19.2 

16    127.87 

23  6553.1 

13.2 

7.5 

0.54 

15 

559.1 

17  3829.29 

26  7  33.3 

9.6 

5.5 

0.41 

2 

716.7 

16  255.30 

235939.3 

13.1 

7.4 

0.54 

16 

557.8 

1741  11.78 

26  7  57.8 

9.5 

5.4 

0.41 

3 

714.3 

16  4  25.11 

24   327.4 

13.0 

7.4 

0.54 

17 

556.6 

17  43  55.28 

26   811.9 

9.5 

5.4 

0.40 

4 

711.9 

16  557.26 

24   717.2 

12.9 

7.3 

0.53 

18 

555.4 

1746  39.76 

26  815.4 

9.4 

5.4 

0.40 

5 

7  9.5 

16  7  31.73 

-2411    8.4 

12.8 

7.3 

0.53 

19 

5  54.3 

174925.18 

-26  8  8.1 

9.3 

5.4 

0.40 

6 

7  7.2 

16  9  8.47 

2415  0.7 

12.7 

7.2 

0.53 

20 

5  63.1 

17  5211.53 

26  749.9 

9.3 

5.3 

0.40 

7 

7  4.9 

161047.45 

24  1853.7 

12.6 

7.2 

0.52 

21 

551.9 

17  54  58.75 

26   720.5 

9.2 

5.3 

0.39 

8 

7  2.7 

161228.63 

24  2247.3 

12.5 

7.1 

0.52 

22 

550.8 

17  57  46.82 

26  639.7 

9.2 

5.3 

0.39 

9 

7  0.5 

1614  11.99 

24  2641.1 

12.4 

7.1 

0.52 

23 

549.7 

18  0  35.72 

26  547.4 

9.1 

5.2 

0.39 

10 

658.3 

161557.49 

-24  30  34.8 

12.3 

7.0 

0.51 

24 

548.5 

18  325.41 

-26   4  43.4 

9.1 

5.2 

0.39 

11 

656.2 

1617  45.12 

24  34  28.2 

12.2 

6.9 

0.51 

25 

547.4 

18  615.85 

26  327.6 

9.0 

5.2 

0.38 

12 

654.1 

161934.83 

24  3820.9 

12.1 

6.9 

0.51 

26 

5  46.4 

18  9  7.03 

26    159.8 

9.0 

5.1 

0.38 

13 

652.0 

162126.59 

24  42  12.5 

12.0 

6.8 

0.50 

27 

545.3 

18  1 1  58.90 

26  019.9 

8.9 

5.1 

0.38 

14 

649.9 

162320.39 

24  46  2.9 

11.9 

6.8 

0.50 

28 

544.2 

1814  51.44 

255827.7 

8.9 

5.1 

0.38 

15 

647.9 

162516.19 

-24  49  51.8 

11.9 

6.8 

0.50 

29 

543.2 

1817  44.64 

-255623.2 

8.8 

5.0 

0.37 

16 

645.9 

1627  13.94 

-24  5338.8 

11.8 

6.7 

0.49 

30 

5  42.1 

1820  38.46 

-25  54-6.2 

8.8 

6.0 

0.37 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Attention 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Polar 
8eml- 

8.T.0I 
Bern. 
Pass. 
Her. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

a.  Ascension 

at 

Transit. 

Apparent 

Deefination 

at 

Transit. 

Hor. 
Par. 

Mar 
Baml. 
diam. 

Uurf 
Sen. 
Pan. 
Mer. 

May  1 

h    m 
18  12.7 

h  m    s 
2054   0.56 

o      $      it 

-17  67  6.2 

1.8 

18.8 

• 
1.40 

June16 

h    m 
1516.2 

h  m    s 
206720.89 

O       1       M 

-176360.9 

u 

2.0 

2K6 

a 
1.61 

3 

18  9.1 

2054  21.31 

176554.2 

1.8 

18.8 

1.41 

17 

1511.0 

2057  7.66 

1764  59.5 

9.0 

21.7 

1.62 

3 

18   5.5 

20  5441.39 

1754  44.9 

1.6 

18.9 

1.41 

18 

15  6.9 

20  5663.68 

176611.0 

9.0 

91.7 

1.62 

4 

18   1.9 

20  55  0.79 

17  5338.3 

1.8 

18.9 

1.42 

19 

15  2.7 

206639.01 

176725.3 

2.1 

21.8 

1.63 

5 

17  68.3 

205519.51 

17  5234.4 

1.8 

19.0 

1.42 

20 

14  68.6 

206623.64 

176842.4 

2.1 

91.9 

1.63 

6 

17  54.7 

205537.54 

-175133.3 

1.8 

19.0 

1.42 

21 

14  64.3 

2066  7.66 

-18  0  2.1 

2.1 

21.9 

1.64 

7 

17  51.0 

2055  54.89 

17  5034.9 

1.8 

19.1 

1.43 

22 

14  60.1 

205550.84 

18   124.5 

2.1 

22.0 

1.64 

8 

1747.3 

205611.53 

17  4939.4 

1.8 

19.1 

1.43 

83 

14  45.9 

205533.43 

18  249.4 

2.1 

22.0 

1.65 

9 

17  43.7 

205627.47 

174846.9 

1.8 

19.2 

1.44 

24 

14  41.6 

205515.36 

18  416.9 

2.1 

22.1 

1.65 

10 

17  40.0 

2056  42.70 

17  47  57.2 

1.8 

19.3 

1.44 

26 

14  37.4 

2064  66.64 

18  546.8 

2.1 

22.1 

1.65 

11 

17  36.3 

2056  57.22 

-17  47  10.4 

1.8 

19.4 

1.45 

96 

14  33.1 

2064  37.98 

-18  719.9 

2.1 

29.2 

1.66 

12 

1732.6 

205711.01 

174626.6 

1.8 

19.4 

1.45 

27 

14  28.9 

205417.29 

18  853.9 

2.1 

22.2 

1.66 

13 

1728.9 

20  5724.09 

174545.8 

1.8 

19.5 

1.46 

28 

14  24.6 

206356.69 

181030.8 

2.1 

22.3 

1.66 

14 

1725.2 

205736.43 

17  45  8.0 

1.8 

19.6 

1.46 

29 

14  20.3 

205336.49 

181210.0 

2.1 

22.3 

1.67 

15 

1721.4 

20  57  48.03 

17  44  33.2 

1.6 

19.6 

1.47 

30 

14  16.0 

906313.69 

181361.3 

2.1 

22.4 

1.67 

16 

17  17.7 

20  57  58.90 

-1744    1.5 

1.8 

19.6 

1.47 

July  1 

14  11.7 

206261.31 

-181634.6 

9.1 

22.4 

1.66 

17 

1713.9 

2058  9.02 

17  4332.9 

1.9 

19.7 

1.48 

2 

14   7.4 

206228.36 

181719.9 

2.1 

22.6 

1.68 

18 

1710.1 

206818.40 

17  43   7.5 

1.9 

19.8 

1.48 

3 

14   3.1 

2062  4.86 

1819  7.1 

2.1 

22.6 

1.69 

19 

17  6.3 

20  5827.03 

17  42  45.1 

1.9 

19.9 

1.48 

4 

13  56.8 

205140.82 

182056.2 

2.1 

22.6 

1.69 

20 

17  2.6 

20  5834.91 

17  42  25.9 

1.9 

19.9 

1.49 

6 

13  54.4 

2061  16.25 

182247.1 

2.1 

22.6 

1.69 

21 

1658.8 

20  5842.04 

-17  42  9.9 

1.9 

20.0 

1.49 

6 

1350.1 

205051.17 

-1824  39.7 

2.1 

22.6 

1.69 

22 

1654.9 

20  58  48.41 

17  41  57.1 

1.9 

20.0 

1.50 

7 

13  45.7 

20  6025.59 

1826  33.9 

2.1 

22.7 

1.70 

23 

1651.1 

20  5854.02 

17  4147.4 

1.9 

20.1 

1.50 

8 

1341.4 

20  4959.53 

182829.6 

2.1 

22.7 

1.70 

24 

1647.2 

20  5858.87 

174141.0 

1.9 

20.2 

1.51 

9 

1337.0 

204933.00 

183026.8 

2.1 

22-8 

1.70 

25 

1643.4 

20  59  2.97 

17  4137.7 

1.9 

20.2 

1.51 

10 

13  32.6 

2049  6.01 

183225.4 

2.1 

22.8 

1.70 

26 

1639.5 

20  59  6.30 

-17  4137.7 

1.9 

20.3 

1.52 

11 

1328.2 

20  4838.59 

-1834  25.2 

9.1 

22.6 

1.71 

27 

1635.6 

2059  8.87 

17  4140.9 

1.9 

20.4 

1.52 

12 

1323.8 

204810.76 

183626.3 

2.1 

22.9 

1.71 

28 

1631.7 

20  5910.68 

174147.3 

1.9 

20.6 

1.53 

13 

13 19.4 

2047  42.52 

183828.4 

2.1 

22.9 

1.71 

29 

1627.8 

2059  11.73 

174156.9 

1.9 

20.5 

1.53 

14 

13  15.0 

204713.91 

184031.6 

2.2 

22.9 

1.71 

30 

1623.9 

20  59  12.02 

17  42   9.7 

1.9 

20.6 

1.54 

15 

13  10.6 

204644.94 

184235.6 

2.2 

22.9 

1.79 

31 

16  19.9 

205911.55 

-17  4225.8 

1.9 

20.6 

1.54 

16 

13  6.2 

204615.64 

-1844  40.6 

2.2 

22.9 

1.72 

June  1 

16  16.0 

20  5910.32 

17  4245.0 

1.9 

20.7 

1.54 

17 

13   1.7 

204546.02 

184646.2 

9.9 

23.0 

1.79 

2 

16  12.0 

20  59   8.32 

17  43   7.4 

2.0 

20.7 

1.65 

18 

1257.3 

204516.11 

184852.6 

2.2 

23.0 

1.72 

3 

16  6.0 

20  59   5.57 

17  43  33.1 

2.0 

20.8 

1.55 

19 

12  62.9 

2044  45.93 

186059.3 

2.2 

23.0 

1.73 

4 

16  4.0 

20  59  2.05 

17  44    1.9 

2.0 

20.9 

1.66 

20 

12  48.5 

204415.60 

1863  6.6 

2.2 

23.0 

1.73 

5 

16  0.0 

205857.77 

-17  44  33.8 

2.0 

21.0 

1.66 

21 

1244.0 

204344.85 

-186514.1 

2.2 

93.0 

1.73 

6 

1566.0 

20  5852.73 

17  45  9.0 

2.0 

21.0 

1.57 

22 

1239.6 

204313.99 

185721.9 

2.2 

23.0 

1.73 

7 

1552.0 

20  5646.93 

17  45  47,3 

2.0 

21.1 

1.57 

23 

1235.1 

204242.95 

185929.9 

9.2 

23.1 

1.73 

8 

1548.0 

20  58  40.37 

1746  28.8 

2.0 

21.1 

1.58 

24 

1230.7 

20  4211.75 

19   138.0 

2.2 

23.1 

1.73 

9 

1543.9 

2058  33.06 

17  4713.3 

2.0 

21.2 

1.58 

25 

1226.2 

20  4140.41 

19  3  46.0 

2.2 

23.1 

1.73 

10 

1539.8 

20  5824.99 

-17  48    1.0 

2.0 

21.2 

1.59 

26 

1221.8 

2041   8.96 

-19  5  53.8 

2.2 

93.1 

1.74 

11 

1535.8 

20  5816.17 

17  4851.8 

2.0 

21.3 

1.69 

27 

12  17.3 

204037.41 

19  8   1.5 

2.2 

23.1 

1.74 

12 

1531.7 

20  58  6.59 

17  49  45.6 

2.0 

21.4 

1.59 

28 

12 12.9 

20  40  5.80 

1910  8.8 

9.2 

23.1 

1.74 

13 

1527.6 

20  57  56.27 

17  50  42.4 

2.0 

21.4 

1.60 

29 

12  8.4 

20  3934.14 

19  12  15.7 

9.2 

93.1 

1.74 

14 

1523.5 

20  5745.22 

17  5142.3 

2.0 

21.5 

1.60 

30 

12  3.9 

2039  2.45 

1914  22.1 

2.2 

93.1 

1.74 

15 

15  19.3 

20  57  33.42 

-17  52  45.1 

2.0 

21.5 

1.61 

31 

1159.4 

20  3830.76 

-191628.0 

2.2 

23.1 

1.74 

16  15  15.21 20  57  20.891-17  53  50.9    2.0  21.6  1.61 

Aug.  1  11  55.0  20  37  59.09-191833.1 

2.2  23.1 

1.74  J 
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FOB  TRANSIT  AT  WASHINGTON. 


Date. 


Time 

of 

Transit 


Apparent 

&.  Ascension 

at 

Transit 


h  m  i 
903750.09 
203797.46 
203655.89 
3634.41 
203553.04 


Apparent 

DeoUnatioD 

at 

Transit. 


Hor. 
Par. 


Polar 
Semi 


B.T.OI 


Mer. 


Date. 


Time 

of 

Transit 


Apparent 

at 
Transit 


Apparent 

Deofinatfcon 

at 

Transit 


Hor. 
Par. 


Polar 
Semi, 
diam. 


8.T.of 


Pass. 
Mer. 


Aug.  1 
2 
3 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 

15 

16 
17 
18 

19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Septl 
2 
3 

4 


IT 
1155.0 
1150.5 
1146.1 
1141 
1137.1 


.6  20 


1132.7 
1128.3 
1123.8 

11 19.3 
1114.9 

11  10.5 

11  6.0 
11  1.6 
1057.2 
1052.8 

1048.4 
1044.0 
1039.6 
1035.2 
1030.8 

1026.4 
1022. 
10  17.7 

10 13.4 
10  9.1 

10  4.7 
10  0.4 
956.1 
951.8 
947.5 

943.2 
939.0 
934.7 
930.4 
926.2 


203521.79 
2034  50.69 
2034  19.77 
203349.05 
203318.54 

203248.28 
203218.28 
203148.57 
203119.17 
203050.11 

203021.41 
2029  53.09 
202925.17 
202857.67 
202830.61 


-191833.1 
192037.5 
192241.1 
1924  43.8 
192645.4 

-192846.0 
193045.5 
193243.8 
1934  40.7 
193636.3 

-193830.5 
194023.2 
194214.3 
1944  3.6 
194551.3 

-194737.1 
194921.2 
1951  3.2 
195243.3 
195421.4 


2.2 

2.2 

2.2 

2. 

2.2 


2028  4.00|-19 
202737.88 
2027  12.26 
20  2C  47.14 
202622.55 


5557.5 
1957  31.3 
1959  3.0 
20  032.5 
20   159.8 


5 
6 

7 
8 


932.0 
917.8 
913.6 
9  9.4 
91  9  5.2 


9  1.0 
856.8 
862.7 
848.6 
844.6 


202558.51 
202535.04 
2025  12.13 
2024  49.82 
2024  28.12 

2024  7.03 
202346.56 
202326.73 
2023  7.57 
202249.08 

202231.26 
202214.13 
202157.71 
202142.00 
202127.01 

2021  12.76 
202059.27 
202046.53 
202034.55 
202023.34 


-20  324.7 

20  4  47.2 

20  6   7.4 

20  7  25.3 

20  840.6 

-20  953.5 
2011  4.0 
201211.9 
201317.3 
2014  20.1 

-201520.4 
20  16  18.0 
201713.1 
2018  5.6 
201855.3 

-2011)  42.4 
202026.8 
2021  8.5 
202147.5 
202223.7 


23.1 
23.1 
23.1 
1 
23.1 


2  23. 


15    840.4  202012.91-202257.1 
id  8 36.3> 2020  3.271-202327.81 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 

2. 

2.1 

2.1 

2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

2.0 


23.1 
23.1 
23.1 
23.1 

23.0 

23.0 
23.0 
23.0 
22.9 
22.9 

22.9 


22.8 
22.8 
22.8 

22.7 
22.7 
22.7 
22.6 
22.6 

22.6 
22.5 
22.5 
22.4 
22.4 

22.3 
22.3 
22.2 
22.2 
22.1 

22.1 
22.0 
22.0 
21.9 
21.9 

21.8 
21.8 
21.7 
21.7 
21.6 


21.6 

2.01 21.51 


8 

1.74 
1.74 
1.74 
1.74 
1.74 

1.74 
1.74 
1.74 
1.74 
1.74 

1.73 
1.73 
1.73 
1.73 
1.73 

1.73 
1.73 
1.72 
1.72 
1.72 

1.72 
1.72 
1.71 
1.71 
1.71 

1.71 

1.70 
1.70 
1.70 
1.69 

1.69 
1.69 
1.68 
1.68 
1.68 

1.67 
1.67 
1.66 
1.66 
1.65 

1.65 
1.64 
1.64 
1.64 
1.63 

1.63 
1.63 


3ept16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 


Oct. 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 


30 

31 
Nov.  1 


h 

8  36.3 

832.2 

828.1 

824.1 

820.0 

816.0 
812.0 

5  8.0 
8  4.0 
8  0.0 

756, 
7  52.1 
748.2 
7  44.3 
740.4 

7  36.5 
732.6 
728.7 

7  24.9 
721.0 

7  17.2 
713.4 

7  9.6 
7  5.8 
7   2.1 

6  58.3 
654.6 
650.8 
6  47.1 
643.4 

639.7 
636.0 
6  32.4 
628.7 
625.1 

621.5 
617.9 
614.3 
6  10.7 
6  7. 

6  3.5 
559.9 
556.4 
552.9 
549.3 


h  m  s 
2020  3.27 
201954.41 
201946.34 
20  1939.08 
201932.63 

201926.98 
201922.13 
201918.10 
201914.88 
20  19  12.46 


-202327.8 

2023  55.8 

2024  21.1 

2024  43.6 

2025  3.3 

-202520.3 
2025  34.5 

2025  45.9 
202554.5 

2026  0.4 


2.0 


21.5 


201910.861-2026 
20  19  10.08 
201910.11 
20  19  10.95 
20  19  12.60 


3.5 
2026  3.9 
20  26  1.6 
202556.5 
202548.7 


20  19  15.06 
20  19  18.33 
20  1922.41 
201927.31 
2019  33.01 


-202538.1 
202524.9 
2025  8.9 
2024  50.1 
2024  28.7 


2019  39.511-20 
2019  46.82 
20  1954.93 
20  20   3.84 
20  2013.55 


24  4.6 
2023  37.7 
20  23  8.1 
202235.9 
2022    1.0 


20  20  24.07 
20  20  35.37 
20  20  47.46 
20  21  4.34 
20  21  14.00 

202128.44 
20  2143.64 
20  2159.61 
20  2216.33 
2022  33.80 

20  2252.02 
202310.97 
20  23  30.65 
20  2351.06 
202412.18 


-202123.3 
20  20  43.0 
20  19  59.9 
20  19  14.2 
201825.8 

-2017  34.8 
2016  41.2 
2015  44.8 
20  14  45.8 
2013  44.2 

-201239.9 
20  1133.0 
201023.5 
20  911.4 
20   7  56.7 


2024  34.02 

2024  56.56 
202519.80 

2025  43.73 

2026  8.33 


5  45.8  202633.61 
542.31202659.56 


-20  6  39.4 
20  519.6 
20  3  67.3 
20  232.4 
20    1    4.9 

-195934.9 
-1958  2.5 


2.0  51.4 


2.0 

2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.6 
1.8 
1.8 

1.8 


21.4 
21.3 
21.3 

21.2 
21.1 
21.1 
21.0 
20.9 

20.9 
20.8 
20.8 
20.7 
20.6 

20.6 
20.5 
20.4 
20.4 
20.3 

20.2 
20.2 
20.1 
20.1 
20.0 

20.0 
19.9 
19.6 
19.7 
19.7 

19.6 
19.6 
19.5 
19.4 
19.4 

19.3 
19.3 
19.2 
19.1 
19.1 

19.0 
19.0 
18.9 
18.8 
18.8 

18.7 


1.63 
1.62 
1.62 
1.61 
1.61 

1.61 
1.60 
1.60 
1.69 
1.69 

1.58 
1.58 
1.57 
1.57 
1.56 

1.56 
1.55 
1.55 
1.54 
1.54 

1.53 
1.53 
1.52 
1.52 
1.51 

1.51 
1.50 
1.50 
1.49 
1.49 

1.48 
1.48 
1.48 
1.47 
1.47 

1.46 
1.46 
1.45 
1.45 
1.44 

1.44 
1.43 
1.43 
1.42 
1.42 


1.41 
1.81 18.7  1.41 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Jan.  I 
2 

3 

4 
5 

6 

7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

26 
27 

28 
29 
30 

31 

Feb.  1 

2 

3 

4 

5 
6 
7 
8 
9 

10 
II 
12 
13 
14 


Mean 

Time 

of 

Transit. 


h 

1536.6 
1532.1 
15  28.: 
1524.4 
1520 

15  16.2 
15  12.1 
15  8.0 
15  3.9 
14  59.8 

14  55.7 
14  51.6 
14  47.5 
14  43.3 
14  39.2 

14  35.1 
14  30.9 
14  26.8 
14  22.6 
14  18.4 

14  14.3 
14  10.1 
14  5.9 
14  1.8 
13  57.6 

13  53.4 
13  49.2 
13  45.0 
13  40.8 
13  36.6 

1332.4 
13  28.2 
13  24.0 
13  19.8 
13  15.5 

13  1 1.3 

13  7.1 
13  2.9 
12  58.6 
1254.4 

12  50.2 
12  45.9 
1241.7 
12  37.5 
1233.2 


16  1229.0 
16  1224.8 


Apparent 

R.  Ascension 

at 

Transit. 


h   m     e 
1024  20.12 
10  24  12.46 
1024   4.4 
1023  55.98 
10  23  47.17 

1023  38.00 
1023  28.46 
102318.56 
10  23  8.30 
102257.68 

102246.71 
102235.40 
102223.76 
102211.78 
10  2159.48 

102146.86 
102133.92 
10  2120.67 
1021  7.12 
10  20  53.28 

1020  39.16 
102024.76 
1020  10.09 
10  19  55.17 
1019  39.99 


101924.57|+I2 
1019  8.91 
10  18  53.03 
1018  36.94 
10  1820.65 


10  18  4.16 
10  17  47.48 
10  17  30.62 
10  17  13.59 
10  16  56.40 

10  16  39.06 
10  1621.58 
10  16  3.95 
10  15  46.20 
10  15  28.34 

10  15  10.38 
10  14  52.32 
10  14  34.18 
10  14  15.96 
10  13  57.68 


Apparent 

Declination 

at 

Transit. 


+  1140 
1141 
1142 
1143 


6.7 
5.2 

5.8 
8.4 


1144  13.1 

+  1145  19.8 

1146  28.4 

1147  38.9 
II  48  51.4 
1150   5.7 

+115121.9 
116239.8 
115359.5 
115520.9 
1156  44.0 

+1158  8.7 

1 1  59  34.9 

12  1  2.7 
12  2  32.0 
12   4   2.6 

+12  534.9 
12  7  8.5 
12  8  43.2 
1210  19.2 
121156.4 


13  34.6 
12  15  13.9 
1216  54.3 
12  1835.6 
1220  17.7 


+1222  0.7 
12  2344.4 
122528.8 
1227  13.9 
122859.6 

+  12  30  45.9 
12  32  32.1. 
12  34  19.8 
12  36  7.3 
1237  55.2 

+  12  39  43.3 
1241  31.6 
1243  20.1 
1245  8.7 
12  46  57.2 


10  13  39.34 +12  48  45.8 
10  1320.95  +  12  50  34.2 


Hor. 
Par. 


Polar 
Semi- 
diam. 


1.0 

1.0 

0 

0 

0 

0 
0 
0 
.0 
0 

0 
0 
0 

1 


9.1 
9.1 
9.1 
9.1 
9.1 


9.2  0.67 
9.2  0.67 
9.2  0.67 
9.2  0.67 


9.2 

9.2 
9.2 
9.2 
9.2 
9.3 

9.3 
9.3 
9.3 
9.3 
9.3 

9.3 
9.3 
9.3 
9.3 
9.4 

9.4 
9.4 
9.4 
9.4 
9.4 

9.4 
9.4 
9.4 
9.4 
9.4 

9.4 
9.4 
9.4 
9.4 
9.4 

9.4 
9.4 
9.4 
9.4 
9.4 


8.T.of 
Sem. 
Pass. 
Mer. 


0.66 
0.66 
0.66 
0.66 
0.66 


0.67 

0.67 
0.67 
0.67 
0.68 
0.68 

0.68 
0.68 
0.68 
0.68 
0.68 

0.68 
0.68 
0.68 
0.68 
0.68 

0.68 
0.68 
0.68 
0.68 
0.68 

0.69 
0.69 
0.69 
0.69 
0.69 

0.69 
0.69 
0.69 
0.69 
0.69 

0.69 
0.69 
0.69 
0.69 
0.69 


9.4  0.69 
9.4  0.69 


Date. 


Feb.  15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 

26 
27 

28 
Mar.  1 

2 
3 
4 

5 
6 

7 
8 
9 
10 
II 

12 
13 
14 
15 
16 

17 

18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 


Mean 

Time 

of 

Transit 


Apparent 

R.  Ascension 

at 

Transit. 


h 

1229.0 
1224.6 
1220.5 
12  16.3 
1212.1 

12  7.8 
12   3.6 
1 1  59.3 
1155, 
1150.9 

1 1  46.6 
1142.4 
1138.2 
1 1  33.9 
1129.7 

1125.5 
1121.2 
II  17.0 
II  12.8 
11    8.6 

II  4.3 
II  0.1 
10  55.9 
1051.7 
10  47.5 

10  43.3 
10  39.1 
10  34.9 
10  30.7 
1026.5 

10  22.3 
10  18.2 
10  14.0 
10  9.8 
10   5.6 

10  1.4 
9  57.3 
9  53.2 
9  49.0 
9  44.9 

9  40.8 
9  36.6 
9  32. 
9  28.4 
9  24.3 


h  m  s 
101339.34 
10  1320.95 
10  13  2.54 
101244.10 
101225.66 


+124845.8 
12  5034.2 
12  5222.5 
1254  10.5 
12  55  58.2 


1012  7 
101148.79 
101130.39 
10  II  12.02 
10  10  53.69 


.22+12 


101035. 
10  10  17.22 
10   9  59.10 
10  941.06 
10  923.11 


42+13  635.2 
13  8  19.2 
1310  2.5 
13  J  144.9 
13  1326.4 


10  9   5.27 

10  847.55 

10  829.95 

10  6  12.49 

10  755.15 


7  37.98 
7  20.97 
7  4.13 
6  47.46 
6  30.98 

6  14.70 
5  58.62 
542.76 
527.12 
5  11.72 


10  4  56.56+13 

10  4  41.64 

10  4  26.98 

10  4  12.59 

10  3  58.47 


10  3  44.621+13 

10  3  31.06 

10  317.80 

10  3  4.84 

10  2  52.19 


10  2  39.86 
10  227.85 
10  2  16.16 
10  2  4.80 
10    153.78 


Apr.  I    9  20.2  10    1  43.101+13  54  42.1 
2    9  1 6. 1  10    1  32.764-13  55  33.8* 


at 
Transit. 


5745.6 

12  5932.6 

13  1  19.1 
13   3   5. 
13   4  50.5 


+1315   7.1 
1316  46.7 
13  1825.4 
13  20  3. 
13  2139.6 

+1323  14.9 
13  24  49.0 
132621.9 
1327  53.6 
132923.9 

+13  3052.8 
13  3220. 
13  33  46. 
13  3510.8 
13  36  33. 


37  55.1 
13  39  14.9 
13  40  33.0 
13  4149.4 
1343   4.1 


44  17.0 
134528.1 
13  46  37.4 
13  47  44.1 
13  4850. 


.8 


+13  49  53.7 
13  50  55.4 
13  5155.0 
13  52  52.7 
1353  48.4 


Hor. 
Par. 


Polar 
Semi 


1.1 
1.1 
1.1 


1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
I.I 
1.1 
1.1 

1.1 
1.1 
I.I 
1.1 
I.I 

I.I 
I.I 
I.I 
I.I 
I.I 


1.1 
1.1 
I.I 

I.I 
1.1 
1.1 
1.1 
1.1 

I.I 
I.I 
1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 


9.4 
9.4 
9.5 
9.5 
9.5 

9.5 
9.5 
9.4 
9.4 
9.4 

9.4 
9.4 
9.4 
9.4 
9.4 

9.4 
9.4 
9.4 
9.4 

9.4 

9.4 
9.4 
9.4 
9.4 
9.4 

9.4 
9.4 
9.4 
9.4 
9.4 

9.3 
9.3 
9.3 
9.3 
9.3 

9.3 
9.3 
9.3 
9.3 
9.2 

9.2 
9.2 
9.2 
9.2 
9.2 


ST.of 


0.69 
0.69 
0.69 
0.69 
0.69 

0.69 
0.69 
0.69 
0.69 
0.69 

0.69 
0.69 
0.69 
0.69 
0.69 

0.69 
0.6 

0.6 
0.6 
0.6 

0.69 

0.6 

0.6 

0.6 

0.69 

0.G9 
0.69 
0.69 
0.69 
0.69 

o!69 

0.69 

0.6 

0.68 

0.68 

0.68 
0.68 
0.68 
0.68 
0.68 

0.68 
0.68 
0.68 
0.68 
0.67i 


9.2  0.671 
9.210.671 
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FOE  TEANSIT  AT  WASHINGTON. 

Pate. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Polar 
Semi- 
diam. 

S.T.of 
Sem. 
Pass. 

Mer. 

Bate. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Polar 
Semi- 
dlam. 

&T.of 
Sem. 
Pass. 
Mer. 

Apr.  1 

h    m 
920.2 

h   m.    s 
10    143.10 

O       1       II 

+1364  42.1 

i"o 

ii 
9.2 

0.67 

Nov.16 

h  m 
1924.3 

h   m     8 
11  1018.85 

O      1       U 

+7  1529.1 

n 

0.9 

M 

8.1 

0.58 

2 

9  16.1 

10    132.76 

13  55  33.8 

1.0 

9.2 

0.67 

17 

1920.6 

11  10  34.37 

714   6.9 

0.9 

8.1 

0.58 

3 

912.0 

10    122.77 

13  5623.3 

1.0 

9.2 

0.67 

18 

19  16.9 

11  10  49.56 

71246.9 

0.9 

8.1 

0.58 

4 

9   7.9 

10    1  13.14 

13  57  10.8 

1.0 

9.2 

0.67 

19 

1913.2 

11  11    4.41 

71129.0 

0.9 

8.1 

0.58 

5 

9   3.9 

10    I    3.87 

13  57  56.2 

1.0 

9.1 

0.67 

20 

19  9.5 

11  11  18.93 

7  10  13.3 

0.9 

8.2 

0.59 

6 

8  59.7 

10   0  54.96 

+13  58  39.4 

1.0 

9.1 

0.67 

21 

19   5.8 

11  1133.12 

+7  8  59.8 

0.9 

8.2 

0.59 

7 

855.6 

10  0  46.42 

13  5920.5 

1.0 

9.1 

0.67 

22 

19  2.1 

11  1146.97 

7   748.6 

0.9 

8.2 

0.59 

8 

851.6 

10   0  38.24 

135959.5 

1.0 

9.1 

0.67 

23 

1858.4 

1 1  12   0.47 

7  6  39.6 

0.9 

8.2 

0.59 

9 

847.5 

10  0  30.43 

14   0  36.4 

1.0 

9.1 

0.67 

24 

1854.7 

11  1213.62 

7   5  32.8 

0.9 

8.2 

0.59 

10 

843.5 

10   023.00 

14    1  11. 1 

1.0 

9.1 

0.67 

25 

1851.0 

11  1226.43 

7   4  28.3 

0.9 

8.2 

0.59 

1] 

839.4 

10  0  15.94 

+14    143.7 

1.0 

9.0 

0.66 

26 

1847.3 

11  1238.89 

+7   326.1 

0.9 

8.2 

0.59 

12 

835.4 

10  0  9.28 

14   214.1 

1.0 

9.0 

0.66 

27 

1843.5 

11  12  50.98 

7  226.2 

0.9 

8.3 

0.59 

13 

831.3 

10   0   3.00 

14   242.4 

1.0 

9.0 

0.66 

28 

18  39.8 

11  13  2.72 

7    128.6 

0.9 

8.3 

0.59 

14 

827.3 

959  57.11 

14    3   8.4 

1.0 

9.0 

0.66 

29 

18  36.1 

11  13  14.10 

7  0  33.4 

0.9 

8.3 

0.59 

15 

823.3 

95951.61 

14   3  32.2 

1.0 

9.0 

0.66 

30 

1832.3 

11  13  25.11 

6  59  40.6 

0.9 

8.3 

0.60 

| 

16 

819.2 

959  46.53 

+14   3  53.7 

1.0 

9.0 

0.66 

Deo.  1 

1828.6 

11  13  35.76 

+6  5850.1 

0.9 

8.3 

0.60 

17 

815.2 

9  59  41.83 

14   4  13.0 

1.0 

8.9 

0.66 

2 

1824.8 

11  13  46.03 

6  58  2.1 

0.9 

8.3 

0.60 ' 

18 

811.2 

9  59  37.53 

14   4  30.1 

1.0 

8.9 

0.66 

3 

1821.0 

11  13  55.93 

6  57  16.5 

0.9 

8.3 

0.60  [ 

19 

8   7.2 

9  59  33.63 

14   4  45.0 

1.0 

8.9 

0.66 

4 

18  17.2 

11  14    5.46 

6  56  33.3 

0.9 

8.4 

0.60  j 

20 

8  3.3 

959  30.14 

14   4  57.6 

1.0 

8.9 

0.65 

5 

18  13.5 

11  14  14.60 

6  55  52.6 

1.0 

8.4 

0.60 

21 

7  59.3 

95927.06 

+14   5  8.0 

1.0 

8.9 

0.65 

6 

18  9.7 

II  14  23.36 

+6  5514.4 

1.0 

8.4 

0.60 

22 

7  55.3 

9  5924.38 

14   516.1 

1.0 

8.9 

0.65 

7 

18   5.9 

11  14  31.73 

654  38.6 

1.0 

8.4 

0.60 

23 

7  51.3 

95922.11 

14   522.1 

1.0 

8.9 

0.65 

8 

18  2.1 

11  14  39.72 

6  54   5.3 

1.0 

8.4 

0.61 

24 

7  47.4 

9  59  20.25 

14   525.7 

1.0 

8.8 

0.65 

9 

1758.3 

11  14  47.31 

6  53  34.6 

1.0 

8.4 

0.61 

25 

7  43.4 

9  59  18.80 

14   527.1 

1.0 

8.8 

0.65 

10 

17  54.4 

II  14  54.51 

653  6.5 

1.0 

6.4 

0.61 

26 

7  39.5 

9  5917.77 

+14   526.3 

1.0 

8.8 

0.65 

11 

17  50.6 

11  15    1.32 

+6  5240.8 

1.0 

8.5 

0.61 

27 

7  35.5 

9  59  17.14 

14   523.2 

1.0 

8.8 

0.65 

12 

17  46.8 

11  15   7.72 

6  5217.7 

1.0 

8.5 

0.61 

28 

7  31.6 

95916.92 

14   517.9 

1.0 

8.8 

0.64 

13 

17  43.0 

II  15  13.72 

6  5157.2 

1.0 

8.5 

0.61 

29 

7  27.7 

9  5917.11 

14    510.4 

1.0 

8.8 

0.64 

14 

17  39.1 

II  1519.33 

6  5139.3 

1.0 

8.5 

0.61 

30 

7  23.7 

9  5917.71 

14   5   0.6 

1.0 

8.7 

0.64 

15 

17  35.3 

II  1524.53 

6  5123.9 

1.0 

8.5 

0.61 

May  I 

719.8 

9  5918.72 

+14    4  48.7 

1.0 

8.7 

0.64 

16 

1731.4 

11  15  29.33 

+651  11.1 

1.0 

8.5 

0.62 

2 

7  15.9 

9  5920.13 

14   4  34.5 

1.0 

8.7 

0.64 

17 

17  27.6 

11  1*5  33.72 

6  51    0.9 

1.0 

8.5 

0.62 

3 

7  12.0 

9  5921.95 

14   4  18.2 

1.0 

8.7 

0.64 

18 

17  23.7 

II  15  37.71 

6  50  53.3 

1.0 

8.6 

0.62 

4 

7   8.1 

959  24.18 

14    359.6 

1.0 

8.7 

0.64 

19 

17  19.8 

II  15  41.30 

6  50  48.3 

1.0 

8.6 

0.62 

5 

7   4.2 

9  5926.81 

14   3  38.9 

1.0 

8.7 

0.64 

20 

1716.0 

11  15  44.48 

6  5045.8 

1.0 

8.6 

0.62; 

6 

7   0.3 

95929.85 

+14   316.0 

1.0 

8.7 

0.63 

21 

1712.1 

II  15  47.24 

+6  50  45.9 

1.0 

8.6 

0.62  | 

7 

6  56.5 

959  33.28 

14   250.9 

1.0 

8.6 

0.63 

22 

17  8.2 

II  1549.60 

6  5048.6 

1.0 

8.6 

0.62  | 

8 

6  52.6 

959  37.12 

14   223.6 

1.0 

8.6 

0.63 

23 

17   4.3 

11  1551.56 

6  5053.9 

1.0 

8.6 

0.62: 

9 

6  48.7 

9  59  41.36 

14    154.1 

1.0 

8.6 

0.63 

24 

17   0.4 

11  1553.11 

6  51    1.8 

1.0 

8.6 

0.621 

10 

6  44.9 

9  5946.00 

14    122.6 

1.0 

8.6 

0.63 

25 

16  56.5 

11  15  54.25 

6  51  12.2 

1.0 

8.7 

0.63  j 

11 

641.0 

959  51.03 

+  14   0  48.8 

1.0 

8.6 

0.63 

26 

1652.6 

11  1554.99 

+6  5125.1 

1.0 

8.7 

0.63 

12 

6  37.2 

9  5956.47 

14   012.9 

1.0 

8.6 

0.63 

27 

16  48.6 

11  15  55.32 

6  5140.7 

1.0 

8.7 

0.63  j 

13 

6  33.3 

10  0   2.30 

1359  35.0 

1.0 

8.5 

0.63 

28 

16  44.7 

11  1555.24 

6  51  58.8 

1.0 

8.7 

0.63 

14 

629.5 

10   0   8.53 

13  5854.9 

1.0 

8.5 

0.62 

29 

16  40.8 

11  1554.74 

6  5219.4 

1.0 

8.7 

0.63 

15 

625.7 

10   015.15 

13  57  12.8 

1.0 

8.5 

0.62 

30 

16  36.8 

11  1553.84 

6  5242.5 

1.0 

8.8 

0.63 1 

16 

621.9 

10   022.17 

+  135728.6 

1.0 

8.5 

0.62 

31 

16  32.9 

11  1552.54 

+6  53   8.2 

1.0 

8.8 

0.63  { 

17 

618.1 

10  029.57 

+13  56  42.3 

1.0 

8.5 

0.62 

32 

1628.9 

11  1550.84 

+6  5336.5 

1.0 

8.8  0.63 1 

408 


UKANUS,   1890. 


FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Deounation 

at 

Transit. 

Hor. 
Par. 

Semt- 
diam. 

S.T.of 
8em. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Anient 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

axtj 

Paw. 

Mer. 

Jan.  15 

h   m 
1756.3 

h  m    s 
133937.32 

O      1       II 

-9  43  7.6 

IS 

0.5 

1.8 

0.12 

Mar.  1 

h   m 
14  58.2 

h  m    s 
13  3825.95 

O      1       II 

-935  8.8 

0.5 

u 

1.S 

0.13 

16 

1752.4 

133940.27 

94322.8 

0.5 

1.8 

0.12 

2 

14  54.1 

13  3819.99 

9  34  33.4 

0.6 

l.fi 

0.13 

17 

1748.5 

133943.02 

9  4336.8 

0.5 

1.8 

0.12 

3 

14  50.1 

133813.87 

93357.1 

0.5 

14 

0.13 

18 

17  44.6 

133945.56 

94349.6 

0.5 

1.8 

0.12 

4 

14  46.1 

13  38  7.59 

93320.0 

0.5 

1.9 

0.13 

19 

17  40.7 

133947.88 

944    1.2 

0.5 

1.8 

0.12 

5 

14  42.0 

1336   1.16 

93242.0 

0.5 

U 

0.13 

20 

1736.8 

133949.99 

-9  44  11.5 

0.5 

1.8 

0.12 

6 

14  38.0 

1337  54.58 

-9  32  3.1 

0.5 

1.9 

0.13 

21 

1732.9 

133951.89 

944  20.7 

0.5 

1.8 

0.12 

7 

14  33.9 

1337  47.85 

9  3123.4 

0.6 

1.9 

0.13 

22 

1729.0 

133953.57 

9  44  28.6 

0.5 

1.8 

0.12 

8 

14  29.9 

13  3740.98 

9  30  42.9 

0.6 

\S 

0.13 

23 

1725.1 

13  39  55.05 

944  35.3 

0.6 

1.8 

0.12 

9 

14  25.8 

13  37  33.96 

930    1.6 

0.6 

IS 

0.13 

24 

1721.2 

133956.31 

944  40.8 

0.5 

1.8 

0.12 

10 

14  21.8 

13  37  26.81 

92919.6 

0.5 

1.S 

0.13 

25 

17  17.3 

133967.36 

-944  45.1 

0.5 

1.8 

0.19 

11 

14  17.7 

133719.52 

-92836.7 

0.5 

M 

0.13 

26 

17  13.4 

133958.19 

944  48.2 

0.5 

1.8 

0.12 

12 

14  13.7 

1337  12.09 

9  27  53.1 

0.5 

I.S 

0.13 

27 

17   9.5 

133958.81 

944  50.1 

0.5 

1.8 

0.12 

13 

14  9.6 

1337  4.54 

927  8.8 

0.5 

1.9 

0.13 

28 

17  5.5 

13  3959.23 

944  50.8 

0.5 

1.8 

0.12 

14 

14   5.6 

133656.86 

92623.7 

0.5 

1.9 

0.13 

29 

17    1.6 

133959.43 

944  50.2 

0.5 

1.6 

0.12 

15 

14    1.5 

13  3649.05 

92538.0 

0.6 

1.9 

0.13 

30 

1657.7 

1339  59.42 

-944  48.5 

0.5 

1.8 

0.12 

16 

1357.6 

133641.13 

-92451.6 

0.5 

1.9 

0.13 

31 

1653.7 

133959.20 

9  44  45.6 

0.5 

1.8 

0.12 

17 

1353.4 

13  3633.09 

924   4.5 

0.5 

1.9 

0.13 

Feb.  1 

1649.8 

133958.78 

9  44  41.5 

0.5 

1.8 

0.12 

18 

1349.3 

13  3624.94 

92316.8 

0.5 

1.9 

0.13 

2 

1645.8 

133958.14 

9  44  36.2 

0.5 

1.8 

0.13 

19 

1345.3 

13  3616.68 

92228.5 

0.5 

1.9 

0.13 

3 

1641.9 

133957.30 

9  44  29.7 

0.5 

1.9 

0.13 

20 

13  41.2 

1336  8.31 

92139.7 

0.5 

1.9 

0.13 

4 

1637.9 

133956.25 

-944  22.0 

0.5 

1.9 

0.13 

21 

1337.1 

13  3559.85 

-92050.2 

0.5 

1.9 

0.13 

5 

16  34.0 

133954.99 

944  13.2 

0.5 

1.9 

0.13 

22 

1333.1 

1335  51.28 

920  0.2 

0.5 

1.9 

0.13 

6 

1630.0 

13  3953.53 

944   3.3 

0.5 

1.9 

0.13 

23 

1329.0 

133542.62 

919  9.7 

0.5 

1.9 

0.13 

7 

1626.1 

13  39  51.86 

943  52.1 

0.6 

1.9 

0.13 

24 

1324.9 

133533.88 

9 18  18.7 

0.5 

1.9 

0.13 

8 

1622.1 

133949.99 

94339.8 

0.5 

1.9 

0.13 

25 

1320.8 

133525.05 

917  27.2 

0.5 

1.9 

0.13 

9 

1618.1 

1339  47.91 

-94326.4 

0.5 

1.9 

0.13 

26 

13  16.7 

133516.14 

-91635.3 

0.5 

1.9 

0.13 

10 

16  14.2 

13  39  45.63 

943  11.8 

0.5 

1.9 

0.13 

27 

13  12.6 

13  35  7.15 

91543.0 

0.5 

1.9 

0.13 

11 

16  10.2 

133943.15 

9  42  56.0 

0.5 

1.9 

0.13 

28 

13   8.6 

13  34  56.09 

914  50.3 

0.5 

1.9 

0.13 

12 

16  6.2 

133940.48 

9  4239.2 

0.5 

1.9 

0.13 

29 

13  4.5 

13  34  48.97 

91357.2 

0.5 

1.9 

0.13 

13 

16  2.2 

133937.60 

94221.2 

0.5 

1.9 

0.13 

30 

13   0.4 

1334  39.77 

913  3.7 

0.6 

1.9 

0.13 

14 

15  58.3 

133934.52 

-9  42  2.1 

0.5 

1.9 

0.13 

31 

1256.3 

1334  30.52 

-912  9.9 

0.5 

1.9 

0.13 

15 

1554.3 

133931.26 

94141.9 

0.5 

1.9 

0.13 

Apr.  1 

12  52.2 

1334  21.22 

911  16.6 

0.5 

1.9  0.13 

16 

1550.3 

133927.79 

94120.G 

0.5 

1.9 

0.13 

2 

1248.1 

13  34  11.86 

91021.4 

0.6 

i.do.13 

17 

1546.3 

133924.13 

9  4058.2 

0.5 

1.9 

0.13 

3 

1244.0 

13  34  2.45 

9  926.8 

0.5 

1,9' 

0.13 

18 

1542.3 

133920.28 

94034.7 

0.5 

1.9 

0.13 

4 

1239.9 

133353.00 

9  831.9 

0.5 

1.9 

0.13 

19 

1538.3 

13  3916.24 

-9  4010.1 

0.5 

1.9 

0.13 

6 

1235.9 

133343.51 

-9  736.8 

0.5 

1.9 

0.13 

20 

1534.3 

133912.01 

9  3944.5 

0.5 

1.9 

0.13 

6 

1231.8 

133333.98 

9  641.6 

0.6 

1.9 

0.13 

21 

15  30.3 

13  39  7.60 

9  3917.9 

0.5 

1.9 

0.13 

7 

1227.7 

133324.42 

9  646.1 

0.5 

1.9 

0.13 

22 

1526.3 

13  39   3.01 

93850.2 

0.5 

1.9 

0.13 

8 

1223.6 

133314.83 

9  4  50.5 

0.5 

1.9 

0.13 

23 

1522.3 

13  3858.23 

93821.5 

0.5 

1.9 

0.13 

9 

12  19.5 

13  33  6.22 

9  354.8 

0.5 

1.9 

0.13 

24 

1518.3 

13  3853.28 

-93751.8 

0.5 

1.9 

0.13 

10 

12  15.4 

13  3255.59 

-9  969.0 

0.5 

1.9 

0.13 

25 

15  14.3 

133848.15 

93721. 1 

0.5 

1.9 

0.13 

11 

1211.3 

13  3245.93 

9  9  3.1 

0.5 

1.9 

0.13 

26 

15  10.2 

133842.85 

9  3649.5 

0.5 

1.9 

0.13 

12 

12  7.2 

13  32  36.27 

9   1   7.2 

0.5 

1.9 

0J3 

27 

15  6.2 

13  38  37.38 

93616.9 

0.5 

1.9 

0.13 

13 

12  3.1 

13  3226.60 

9  011.9 

0.5 

1.9 

0.13 

28 

15  2.2 

1338  31.75 

93543.3 

0.5 

1.9 

0.13 

14 

1159.0 

13  3216.93 

85915.2 

0.6 

1.9 

0.13 

Mar.l 

14  58.2 

13  3825.95 

-9  35   8.8 

0.5 

1.9 

0.13 

15 

1 1  54.9 

13  32  7.25 

-65819.3 

0.6 

1.9 

0.13 

2*  14  54.1 

13  38  19.991  -9  34  33.4 

0.5 

1.9 

0.13 

16  1150.8  13  3157.58 

-86723.4 

o.sl 

1.9)0.13 
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FOB  TBAUSED  AT  WASHINGTON. 

Bate. 

Mean 

Time 

of 

Transit. 

Apparent 

"ft,  *  A  qrtftwqfop 

at 
Transit. 

Apparent 
Declination 
at 
Transit.  . 

Hor. 
Par. 

Semi* 
dJam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Bate. 

Mean 

Time 

of 

Transit. 

Apparent 

B.  Ascension 

at 

Transit. 

Apparent 

BeoDnation 

at 

Transit. 

Hor. 
Par. 

8eml- 
diam. 

&T.of 
Sem. 
Pass. 
Mer. 

Apr.16 

h    m 
1150.8 

h  m    a 
133157.58 

O      1      II 

-85723.4 

0.5 

1.9 

0.13 

Judo  1 

h  m 
843.8 

h  m    s 
132546.00 

O      1       II 

-822  2.4 

0.5 

ii 
1.9 

0.13 

17 

1146.7 

133147.93 

85627.5 

0.5 

1.9 

0.13 

2 

839.8 

132540.77 

82133.5 

0.5 

1.9 

0.13 

18 

1142.6 

13  3138.28 

85531.8 

0.5 

1.9 

0.13 

3 

835.8 

132535.71 

821   5.6 

0.5 

1.9 

0.13 

19 

1138.5 

133128.65 

85436.2 

0.5 

1.9 

0.13 

4 

831.8 

132530.82 

82038.8 

0.5 

1.9 

0.13 

20 

1134.5 

133119.04 

85340.7 

0.5 

1.9 

0.13 

5 

827.7 

132526.09 

82012.9 

0.5 

1.9 

0.13 

21 

1130.4 

13  31   9.47 

-85245.5 

0.5 

1.9 

0.13 

6 

823.7 

132521.53 

-81948.1 

0.5 

1.9 

0.13 

22 

1126.3 

133059.93 

85150.4 

0.5 

1.9 

0.13 

7 

819.7 

132517.14 

81924.3 

0.5 

1.9 

0.13 

23 

1122.2 

133050.41 

85055.5 

0.5 

1.9 

0.13 

8 

815.7 

132512.92 

819   1.5 

0.5 

1.9 

0.13 

24 

1118.1 

133040.94 

850  0.9 

0.5 

1.9 

0.13 

9 

811.7 

1325  8.88 

81839.8 

0.5 

1.9 

0.13 

25 

1114.0 

133031.52 

849  6.6 

0.5 

1.9 

0.13 

10 

8  7.7 

1325  5.02 

81819.1 

0.5 

1.9 

0.13 

26 

11   S.9 

133022.14 

-84812.6 

0.5 

1.9 

0.13 

11 

8  3.8 

1325   1.33 

-81759.5 

0.5 

1.9 

0.13 

27 

11   5.8 

133012.81 

84718.9 

0.5 

1.9 

0.13 

12 

759.8 

1324  57.82 

81741.0 

0.5 

1.9 

0.13 

28 

11    1.8 

13  30  3.54 

84625.5 

0.5 

1.9 

0.13 

13 

755.8 

1324  54.50 

81723.6 

0.5 

1.9 

0.13 

29 

1057.7 

132954.33 

84532.5 

0.5 

1.9 

0.13 

14 

751.8 

132451.35 

817  7.2 

0.5 

1.9 

0.13 

30 

10  53.6 

1329  45.18 

844  39.9 

0.5 

1.9 

0.13 

15 

747.8 

1324  48.39 

816  52.0 

0.5 

1.9 

0.13 

May  1 

1049.5 

132936.09 

-84347.7 

0.5 

1.9 

0.13 

16 

7  43.8 

132445.62 

-816  37.9 

0.5 

1.9 

0.13 

2 

1045.4 

13  2927.08 

84255.9 

0.5 

1.9 

0.13 

17 

7  39.9 

1324  43.04 

81624.9 

0.5 

1.9 

0.13 

3 

1041.4 

132918.14 

842  4.6 

0.5 

1.9 

0.13 

16 

7  35.9 

132440.65 

8  16  13.0 

0.5 

1.9 

0.13 

4 

1037.3 

1329  9.28 

841  13.8 

0.5 

1.9 

0.13 

19 

731.9 

1324  38.44 

816  2.3 

0.5 

1.9 

0.13 

5 

1033.2 

1329  0.49 

84023.5 

0.5 

1.9 

0.13 

20 

728.0 

1324  36.42 

61552.6 

0.5 

1.9 

0.13 

6 

1029.1 

132851.79 

-83933:6 

0.5 

1.9 

0.13 

21 

7  24.0 

13  24  34.60 

-81544.3 

0.5 

1.9 

0.13 

7 

1025.0 

132843.18 

83844.4 

0.5 

1.9 

0.13 

22 

720.0 

1324  32.97 

81537.1 

0.5 

1.9 

0.13 

8 

1021.0 

132834.66 

83755.6 

0.5 

1.9 

0.13 

23 

716.1 

1324  31.53 

81530.9 

0.5 

1.9 

0.13 

9 

10  16.9 

132826.24 

837  7.4 

0.5 

1.9 

0.13 

24 

712.1 

1324  30.28 

81526.0 

0.5 

1.9 

0.13 

10 

10  12.8 

132817.91 

83619.8 

0.5 

1.9 

0.13 

25 

7  8.2 

1324  29.23 

81522.2 

0.5 

1.9 

0.12 

11 

10  8.8 

1328  9.68 

-83532.9 

0.5 

1.9 

0.13 

26 

7  4.2 

1324  28.37 

-8  15  19.5 

0.5 

1.9 

0.12 

12 

10   4.7 

1328   1.56 

634  46.6 

0.5 

1.9 

0.13 

27 

7   0.3 

1324  27.71 

8  15 18.0 

0.5 

1.8 

0.12 

13 

10  0.6 

13  27  53.55 

834   0.9 

0.5 

1.9 

0.13 

28 

656.4 

13  24  27.24 

81517.7 

0.5 

1.8 

0.12 

14 

9  56.6 

1327  45.64 

83315.9 

0.5 

1.9 

0.13 

29 

652.4 

1324  26.97 

81518.5 

0.5 

1.6 

0.12 

15 

9  52.5 

13  27  37.86 

83231.6 

0.5 

1.9 

0.13 

30 

648.5 

1324  26.89 

61520.5 

0.5 

1.8 

0.12 

16 

9  48.5 

13  27  30.19 

-83148.0 

0.5 

1.9 

0.13 

July  1 

644.5 

1324  27.01 

-81523.7 

0.5 

1.8 

0.12 

17 

944.4 

1327  22.64 

831   5.1 

0.5 

1.9 

0.13 

2 

640.6 

1324  27.32 

81528.0 

0.5 

1.8 

0.12 

18 

9  40.3 

132715.21 

830  23.0 

0.5 

1.9 

0.13 

3 

636.7 

1324  27.82 

81533.5 

0.5 

1.6 

0.12 

19 

9  36.3 

1327   7.92 

82941.7 

0.5 

1.9 

0.13 

4 

632.8 

1324  28.52 

815  40.1 

0.5 

1.8 

0.12 

20 

9  32.2 

1327  0.76 

829   1.1 

0.5 

1.9 

0.13 

5 

628.8 

1324  29.42 

8  1547.9 

0.5 

1.8 

0.12 

21 

928.2 

13  2653.72 

-82821.4 

0.5 

1.9 

0.13 

6 

624.9 

1324  30.51 

-81556.9 

0.5 

1.8 

0.12 

22 

924.1 

132646.83 

827  42.5 

0.5 

1.9 

0.13 

7 

621.0 

13  24  31.80 

816  7.0 

0.5 

1.8 

0.12 

23 

920.1 

132640.08 

827   4.4 

0.5 

1.9 

0.13 

6 

6  17.1 

1324  33.28 

8  16  18.3 

0.5 

1.8 

0.12 

24 

916.1 

132633.47 

82627.2 

0.5 

1.9 

0.13 

9 

613.2 

1324  34.96 

81630.7 

0.5 

1.6 

0.12 

25 

9  12.0 

132627.00 

82550.9 

0.5 

1.9 

0.13 

10 

6  9.3 

1324  36.84 

616  44.3 

0.5 

1.8 

0.12 

26 

9  8.0 

13  2620.68 

-82515.5 

0.5 

1.9 

0.13 

11 

6  5.4 

1324  38.92 

-816  59.1 

0.5 

1.6 

0.12 

27 

9  4.0 

13  2614.52 

82441.0 

0.5 

1.9 

0.13 

12 

6   1.5 

1324  41.19 

81715.1 

0.5 

1.8 

0.12 

28 

859.9 

13  26   8.50 

8  24   7.4 

0.5 

1.9 

0.13 

13 

557.6 

13  24  43.65 

817  32.2 

0.5 

1.8 

0.12 

29 

855.9 

13  26  2.64 

823  34.7 

0.5 

1.9 

0.13 

14 

5  53.7 

13  24  46.31 

81750.4 

0.6 

1.8 

0.12 

30 

851.9 

132556.93 

823   3.0 

0.5 

1.9 

0.13 

15 

549.9 

1324  49.17 

818  9.8 

0.5 

1.8 

0.12 

31 

847.8 

1325  51.39 

-822  32.2 

0.5 

1.9 

0.13 

16 

546.0 

1324  52.22 

-81830.3 

0.5 

1.8 

0.12 

Jane  1 

843.8 

132546.00 

-822  2.4 

0.5 

1.9 

0.13 

17 

542.1 

132455.47  -81868.01 

0.6 

1.8 

0.12 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

&  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

a 
0.3 

Seml- 
diam. 

a 
1.3 

8.T.ol 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

IL  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diaxa. 

S.Tj>f 

Pass. 
Mer. 

Jan.  1 

b    ra 
9  15.1 

h 
4 

m     s 
1  47.55 

O       I       II 

+18  57  32.3 

0.09 

Feb.15 

h    m 
616.4 

h  m     s 
4    0   0.90 

O       I        it 

+1854  59.8 

0.3 

i.  |    « 
1.3:0.09 

2 

9  11.0 

4 

1  42.51 

1857  20.7 

0.3 

1.3 

0.09 

16 

612.5 

4    0    1.67 

1855  5.8 

0.3 

1.3  0.00 

3 

9   7.0 

4 

137.57 

1857   9.3 

0.3 

1.3 

0.09 

17 

6   8.5 

4   0   2.58 

1855  12.2 

0.3 

1.3:0.09 

4 

9   3.0 

4 

1  32.73 

18  56  58.3 

0.3 

1.3 

0.09 

18 

6  4.6 

4    0   3.63 

185519.0 

0.3 

1.3  0.09 

5 

8  59.0 

4 

127.99 

185647.6 

0.3 

1.3 

0.09 

19 

6  0.7 

4   0   4.82 

185526.2 

0.3 

1.3  0.09 

6 

855.0 

4 

123.35 

+1856  37.2 

0.3 

1.3 

0.09 

20 

556.8 

4   0  6.15 

+185533.8 

0.3 

1.3 

0.09 

7 

8  51.0 

4 

1  18.83 

18  56  27.2 

0.3 

1.3 

0.09 

21 

5  52.9 

4   0   7.63 

185541.8 

0.3 

1.3 

0.09 

8 

847.0 

4 

1  14.42 

18  56  17.6 

0.3 

1.3 

0.09 

22 

5  49.0 

4   0  9.21 

18  55  50.2 

0.3 

1.3 

0.09! 

9 

843.0 

4 

1  10.11 

1856  8.3 

0.3 

1.3 

0.09 

23 

5  45.1 

4   0  11.01 

1855  59.1 

0.3 

1.3 

0.09 ' 

10 

8  39.0 

4 

1    5.92 

1855  59.3 

0.3 

1.3 

0.09 

24 

541.2 

4   0  12.91 

1856  8.3 

0.3 

1.3 

0.09 

II 

8  35.0 

4 

1    1.85 

+18  5550.7 

0.3 

1.3 

0.09 

25 

5  37.3 

4   0  14.96 

+185617.9 

0.3 

1.3 

0.09 

19 

831.0 

4 

0  57.88 

18  5542.4 

0.3 

1.3 

0.09 

26 

533.4 

4   0  17.15 

185627.9 

0.3 

1.3 

0.09 

13 

8  27.0 

4 

0  54.03 

1855  34.5 

0.3 

1.3 

0.09 

27 

5  29.5 

4   0  19.47 

185638.3 

0.3 

1.3 

0.09 

14 

823.0 

4 

0  50.30 

1855  27.0 

0.3 

1.3 

0.09 

28 

525.6 

4   021.93 

185649.1 

0.3 

1.3 

0.09 

15 
16 

8  19.0 
8  15.0 

4 
4 

0  46.70 
0  43.22 

18  55  19.9 
+18  55  13.2 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

Mar.  1 

521.7 
17  34.9 

4   0  24.54 
4  21    0.79 

1857   0.3 
+195121.3 

0.3 
0.3 

1.3 
1.3 

0.09 

1 

0.09 

Sept  1 

17 

8  11.0 

4 

0  39.86 

18  55   6.8 

0.3 

1.3 

0.09 

2 

1731.0 

4  21    1.75 

19  5120.5 

0.3 

1.3 

0.09 

18 

8   7.1 

4 

0  36.63 

18  55   0.9 

0.3 

1.3 

0.09 

3 

1727.1 

4  21    2.58 

19  51  19.4 

0.3 

1.3 

0.09 

19 

8   3.1 

4 

0  33.52 

18  54  55.3 

0.3 

1.3 

0.09 

4 

1723.1 

4  21    3.26 

19  51  17.9 

0.3 

1.3 

0.09 

20 

7  59.1 

4 

0  30.54 

18  54  50.1 

0.3 

1.3 

0.09 

5 

1719.2 

4  21    3.81 

19  51  16.2 

0.3 

1.3 

0.09 

21 

7  55.1 

4 

027.69 

+  18  54  45.3 

0.3 

1.3 

0.09 

6 

17  15.3 

4  21    4.22 

+  1951  14.1 

0.3 

1.3 

0.09 

22 

751.1 

4 

0  24.97 

18  54  40.9 

0.3 

1.3 

0.09 

7 

17  11.3 

4  21    4.49 

1951  11.7 

0.3 

1.3 

0.09 

23 

7  47.2 

4 

0  22.38 

18  54  37.0 

0.3 

1.3 

0.09 

8 

17   7.4 

4  21    4.62 

19  51    9.0 

0.3 

1.3 

0.09; 

24 

7  43.2 

4 

0  19.93 

18  54  33.4 

0.3 

1.3 

0.09 

9 

17   3.5 

4  21    4.62 

19  51    5.9 

0.3 

1.3 

0.091 

25 

7  39.2 

4 

0  17.61 

18  54  30.3 

0.3 

1.3 

0.09 

10 

16  59.5 

4  21    4.46 

19  51    2.5 

0.3 

1.3 

0.09  j 

26 

7  35.2 

4 

015.43 

+1854  27.5 

0.3 

1.3 

0.09 

11 

1655.6 

421    4.16 

+19  50  58.8 

0.3 

1.3 

0.09! 

27 

731.3 

4 

0  13.38 

18  54  25.2 

0.3 

1.3 

0.09 

12 

1651.7 

4  21    3.73 

19  50  54.7 

0.3 

1.3 

0.09 

28 

7  27.3 

4 

0  11.46 

18  54  23.3 

0.3 

1.3 

0.09 

13 

16  47.7 

4  21    3.16 

19  50  50.3 

0.3 

1.3 

0.09 1 

29 

7  23.4 

4 

0   9.69 

1854  21.8 

0.3 

1.3 

0.09 

14 

16  43.8 

4  21    2.45 

19  50  45.6 

0.3 

1.3  0.09) 

30 

7  19.4 

4 

0   8.05 

18  54  20.7 

0.3 

1.3 

0.09 

15 

16  39.8 

4  21    1.61 

19  50  40.6 

0.3 

1.3 

0.091 

31 

7  15.4 

4 

0   6.55 

+18  54  20.0 

0.3 

1.3 

0.09 

16 

16  35.9 

4  21    0.63 

+195035.3 

0.3 

1.3 

0.091 

Feb.  1 

7  11.5 

4 

0   5.18 

18  54  19.7 

0.3 

1.3 

0.09 

17 

16  31.9 

4  20  59.51 

19  50  29.7 

0.3 

1.3  0.091 

2 

7   7.5 

4 

0   3.96 

1654  19.9 

0.3 

1.3 

0.09 

18 

1628.0 

4  20  58.25 

19  50  23.8 

0.3 

1.3 

0.09 

3 

7   3.6 

4 

0   2.88 

1854  20.4 

0.3 

1.3 

0.09 

19 

1624.0 

4  20  56.85 

19  50  17.5 

0.3 

1.3 

0.09 

4 

6  59.6 

4 

0    1.94 

18  54  21.4 

0.3 

1.3 

0.09 

20 

16  20.1 

4  20  55.32 

19  50  10.9 

0.3 

1.3 

0.09 

5 

6  55.7 

4 

0    1.13 

+18  54  22.8 

0.3 

1.3 

0.09 

21 

16  16.1 

4  20  53.65 

+19  50  4.0 

0.3 

1.3 

0.09 

6 

6  51.7 

4 

0   0.47 

18  54  24.7 

0.3 

1.3 

0.09 

22 

16  12.1 

4  20  51.85 

19  49  56.9 

0.3 

1.3 

0.09 

7 

6  47.8 

3  59  59.95 

1854  26.9 

0.3 

1.3 

0.09 

23 

16   8.2 

4  20  49.92 

19  49  49.4 

0.3 

1.3 

0.09 

8 

6  43.9 

3  59  59.57 

18  54  29.6 

0.3 

1.3 

0.09 

24 

16  4.2 

4  20  47.86 

194941.6 

0.3 

1.3 

0.09 

9 

6  39.9 

3  59  59.33 

18  54  32.6 

0.3 

1.3 

0.09 

25 

16  0.3 

4  20  45.66 

19  49  33.6 

0.3 

1.3 

0.09 ' 

1 

10 

6  36.0 

3  59  59.24 

+1854  36.1 

0.3 

1.3 

0.09 

26 

15  56.3 

4  20  43.33 

+19  4925.2 

0.3 

1.3 

0.09 ! 

11 

6  32.1 

3  59  59.29 

18  54  40.0 

0.3 

1.3 

0.09 

27 

15  52.3 

4  20  40.86 

19  49  16.5 

0.3 

1.3 

0.09 

12 

628.1 

3  59  59.48 

18  54  44.3 

0.3 

1.3 

0.09 

28 

15  48.3 

4  20  38.27 

19  49   7.6 

0.3 

1.3  0.09 

13 

624.2 

3  59  59.81 

1854  49.1 

0.3 

1.3 

0.09 

29 

1544.4 

4  20  35.56 

19  48  58.4 

0.3 

1.3 

0.09 

14 

6  20.3 

4 

0   0.28 

1854  54.2 

0.3 

1.3 

0.09 

30 

15  40.4 

4  20  32.72 

19  4848.9 

0.3 

1.3 

0.09 

15 

6  16.4 

4 

0   0.90 

+1854  59.8 

0.3 

1.3 

0.09 

Oct.   I 

15  36.4 

4  20  29.75 

+19  4839.2 

0.3 

1.3  0.09  j 

16 

6  12.5 

4 

0    1.67 

+18  55  5.8 

0.3 

1.3 

0.09 

2 

1532.4 

4  2026.66 

+194829.1 

0.3 

1.3lo.09| 
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FOE  TBANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.Anoension 

at 

Transit. 

Apparent 

DeeunatioD 

at 

Transit. 

Hor. 
Par. 

SemU 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Tranait 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Seml- 
diam. 

8.T.of 
Bern. 
Pass. 
Mer. 

Oct.    1 

h    m 
1536.4 

h  m     s 
4  2029.75 

+1948  39*2 

n 
0.3 

1.3 

s 
0.09 

Nov.16 

h    m 
12  31.5 

h  m    s 
4  1623.78 

O       1       II 

+1937  22.0 

u 
0.3 

1.3 

0.09 

2 

1532.4 

4  2026.66 

19  4829.1 

0.3 

1.3 

0.09 

17 

1227.4 

4  16  16.85 

1937   4.4 

0.3 

1.3 

0.09 

3 

1528.4 

4  2023.44 

194818.8 

0.3 

1.3 

0.09 

18 

1223.4 

4  16  9.89 

1936  46.7 

0.3 

1.3 

0.09 

4 

1524.4 

42020.10 

19  48  8.2 

0.3 

1.3 

0.09 

19 

12  19.3 

4  16  2.90 

19  3629.0 

0.3 

1.3 

0.09 

5 

1520.4 

4  2016.62 

1947  57.4 

0.3 

1.3 

0.09 

20 

12  15.3 

4  1555.89 

1936  11.3 

0.3 

1.3 

0.09 

e 

1516.4 

4  20 13.02 

+194746.2 

0.3 

1.3 

0.09 

21 

1211.2 

4  1548.86 

+19  35  53.6 

0.3 

1.3 

0.09 

7 

15  12.5 

4  20  9.33 

19  47  34.8 

0.3 

1.3 

0.09 

22 

12  7.2 

4  1541.81 

1935  35.9 

0.3 

1.3 

0.09 

8 

15  8.5 

4  20  5.51 

194723.2 

0.3 

1.3 

0.09 

23 

12  3.1 

4  1534.76 

193518.2 

0.3 

1.3 

0.09 

9 

15  4.5 

4  20   1.57 

19  4711.3 

0.3 

1.3 

0.09 

24 

1159.1 

4  1527.70 

19  35  0.6 

0.3 

1.3 

0.09 

10 

15  0.5 

4  1957.52 

194659.2 

0.3 

1.3 

0.09 

25 

1155.0 

4  1520.63 

1934  43.0 

0.3 

1.3 

0.09 

II 

14  56.5 

41953.35 

+194646.9 

0.3 

1.3 

0.09 

26 

1151.0 

4  1513.56 

+19  34  25.4 

0.3 

1.3 

0.09 

12 

14  52.5 

4  1949.06 

194634.3 

0.3 

1.3 

0.09 

27 

1146.9 

4  15  6.48 

19  34   7.9 

0.3 

1.3 

0.09 

13 

14  48.5 

4  1944.66 

194621.4 

0.3 

1.3 

0.09 

28 

1142.9 

4  14  59.40 

193350.4 

0.3 

1.3 

0.09 

14 

14  44.5 

41940.15 

1946  8.3 

0.3 

1.3 

0.09 

29 

1138.8 

4  14  52.31 

19  33  32.9 

0.3 

1.3 

0.09 

15 

14  40.4 

4  1935.54 

19  4555.0 

0.3 

1.3 

0.09 

30 

1134.8 

414  45.23 

1933  15.5 

0.3 

1.3 

0.09 

16 

14  36.4 

4  19  30.83 

+194541.4 

0.3 

1.3 

0.09 

Deo.  1 

1130.7 

4  14  38.17 

+19  3258.2 

0.3 

1.3 

0.09 

17 

14  32.4 

4  1926.01 

194527.7 

0.3 

1.3 

0.09 

2 

1126.7 

4  14  31.13 

19  3240.9 

0.3 

1.3 

0.09 

18 

14  28.4 

4  1921.10 

194513.8 

0.3 

1.3 

0.09 

3 

1122.6 

4  1494.10 

19  3223.6 

0.3 

1.3 

0.09 

19 

14  24.4 

4  19  16.06 

19  44  59.6 

0.3 

1.3 

0.09 

4 

11  18.6 

4  14  17.09 

19  32  6.7 

0.3 

1.3 

0.09 

20 

14  20.4 

4  19  10.95 

19  44  45.2 

0.3 

1.3 

0.09 

5 

1 1  14.5 

4  14  10.10 

19  3149.8 

0.3 

1.3 

0.09 

21 

14  16.4 

4  19  5.73 

+1944  30.6 

0.3 

1.3 

0.09 

6 

11  10.5 

4  14   3.13 

+19  3132.9 

0.3 

1.3 

0.09 

22 

14  12.3 

4  19  0.42 

1944  15.9 

0.3 

1.3 

0.09 

7 

11    6.4 

413  56.18 

19  31  16.1 

0.3 

1.3 

0.09 

23 

14   8.3 

4  1855.02 

1944    1.0 

0.3 

1.3 

0.09 

8 

11    2.4 

41349.25 

19  30  59.4 

0.3 

1.3 

0.09 

24 

14    4.3 

4  1849.54 

1943  45.9 

0.3 

1.3 

0.09 

9 

1058.3 

41342.36 

1930  42.9 

0.3 

1.3 

0.09 

25 

14   0.3 

4  18  43.97 

1943  30.6 

0.3 

1.3 

0.09 

10 

10  54.3 

4  1335.52 

193026.6 

0.3 

1.3 

0.09 

26 

1356.2 

4  1838.31 

+194315.2 

0.3 

1.3 

0.09 

11 

10  50.2 

41328.71 

+19  3010.3 

0.3 

1.3 

0.09 

27 

1352.2 

4  1832.57 

1942  59.6 

0.3 

1.3 

0.09 

12 

1046.2 

4  13  21.94 

1929  54.3 

0.3 

1.3 

0.09 

28 

1348.2 

4  1826.74 

194243.8 

0.3 

1.3 

0.09 

13 

1042.2 

4  13  15.22 

1929  38.4 

0.3 

1.3 

0.09 

29 

13  44.2 

4  1820.83 

194227.9 

0.3 

1.3 

0.09 

14 

10  38.1 

4  13   8.54 

192922.6 

0.3 

1.3 

0.09 

30 

1340.1 

4  1814.84 

194211.8 

0.3 

1.3 

0.09 

15 

1034.1 

4  13    1.90 

1929  7.0 

0.3 

1.3 

0.09 

31 

1336.1 

4  18  8.79 

+194155.6 

0.3 

1.3 

0.09 

16 

10  30.0 

4  1255.31 

+192851.6 

0.3 

1.3 

0.09 

Nov.  I 

13  32.1 

4  18  2.67 

194139.3 

0.3 

1.3 

0.09 

17 

1026.0 

4  1248.79 

192836.4 

0.3 

1.3 

0.09 

2 

1328.0 

4  17  56.48 

194122.9 

0.3 

1.3 

0.09 

16 

1022.0 

4  12  42.33 

192821.4 

0.3 

1.3 

0.09 

3 

1324.0 

4  17  50.22 

19  41    6.3 

0.3 

1.3 

0.09 

19 

1017.9 

41235.93 

1928  6.6 

0.3 

1.3 

0.09 

4 

1320.0 

4  1743.90 

194049.6 

0.3 

1.3 

0.09 

20 

10  13.9 

41229.60 

192752.0 

0.3 

1.3 

0.09 

5 

13  15.9 

4  17  37.50 

+1940  32.7 

0.3 

1.3 

0.09 

21 

10  9.8 

4  1223.32 

+192737.6 

0.3 

1.3 

0.09 

6 

1311.9 

4  1731.04 

19  4015.7 

0.3 

1.3 

0.09 

22 

10   5.8 

4  1217.11 

192723.4 

0.3 

1.3 

0.09 

7 

13   7.8 

4  1724.52 

193958.7 

0.3 

1.3 

0.09 

23 

10    1.8 

4  12  10.96 

1927  9.4 

0.3 

1.3 

0.<fe 

8 

13   3.8 

4  17  17.96 

1939  41.6 

0.3 

1.3 

0.09 

24 

9  57.8 

4  12  4.89 

192655.7 

0.3 

1.3 

0.09 

9 

1259.8 

41711.35 

193924.4 

0.3 

1.3 

0.09 

25 

9  53.7 

4  1158.89 

192642.2 

0.3 

1.3 

0.09 

10 

1255.7 

4  17   4.69 

+19  39  7.1 

0.3 

1.3 

0.09 

26 

949.7 

4  1152.98 

+192629.0 

0.3 

1.3 

0.09 

11 

1251.7 

4  16  57.98 

193849.8 

0.3 

1.3 

0.09 

27 

945.7 

4  1147.15 

19  2616.1 

0.3 

1.3 

0.09 

12 

1247.6 

4  1651.22 

193832.3 

0.3 

1.3 

0.09 

28 

941.6 

4  1141.40 

1926  3.3 

0.3 

1.3 

0.09 

13 

1243.6 

4  16  44.41 

1938  14.8 

0.3 

1.3 

0.09 

29 

937.6 

4  1 1  35.74 

1925  50.8 

0.3 

1.3 

0.09 

14 

1239.5 

4  16  37.56 

1937  57.2 

0.3 

1.3 

0.09 

30 

933.6 

4  1130.15 

192536.6 

0.3 

1.3 

0.09 

15 

1235.5 

4  1630.68 

+193739.6 

0.3 

1.3 

'0.09 

31 

929.5 

4  1 1  24.65 

+192526.6 

0.3 

1.3 

0.09 

16i 

1231.5 

4  1623.78+19  3722.0 

0.3 

1.3 

0.09 

32 

925.5 

4  11  19.24+192515.01 

0.3 

1.3  0.09 

PART    III 


PHENOMENA 


BPH  90— W— 19 


ECLIPSES,   1890.  415 


ECLIPSES   IN  1890. 


;        In  the  year  1890  there  will  be  three  eclipses,  two  of  the  sun  and  one  of  the  moon,  and  a 
i    Lunar  Appulse. 

A  Lunar  Appulst,  1890,  June  2,  the  moon  being  visible  ut  Washington. 

I  d      h     in      8 

I  Greenwich  mean  t't.ie  of  g  in  right  ascension,    2  18  19  44.6 

i 

b     m 
Greenwich  mean  time  of  nearest  approach,  18  45.1 

Angle  of  position  of  point  of  nearest  approach  from  north  point  167°  to  West. 


The  nearness  of  the  approach  and  the  uncertainty  as  to  the. effect  of  the  earth's  atmosphere 
render  it  doubtful  whether  the  moon  will  enter  the  shadow  of  the  earth  or  not 


I. — An  Annular  Eclipse  of  the  Sun,  1890,  June  16-17,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h     ra       a 

Greenwich  mean  time  of  &  in  right  ascension,  June  16  21  58  30.7 

h     m      s  as 

Sun  and  moon's  R.  A.  5  43     1.45  Hourly  motions     10.40  and  132.11 

Sun's  declination  23°  2 1  46.6  N.                    Hourly  motion  o'   4$  N. 

Moon's  declination  23  36    8.3  N.                   Hourly  motion  3  42.0  N. 

Sun's  equa.  hor.  parallax                     8.4  Sun's  true  semidiameter  15  44.5 

Moon's  equa.  hor.  parallax           54  46.0  Moon's  true  semidiameter  14  54.7 


Latitude. 


CIRCUMSTANCES  OF  THE  ECLIPSE. 

Longitude  from 
Greenwich. 

Eclipse  begins  June    16  18  55?0  13  55.6  W.  0  43.5  N. 

Central  eclipse  begins  16  20    1.5  32  25.5  W.  5    3.9  N. 

Central  eclipse  at  noon  16  21  58.5  30  31.2  E  .  36  40.4  N. 

Central  eclipse  ends  16  23  48.7  101  25.8  E .  18  43.2  N. 

Eclipse  ends  17    0  55.2  82  43.4  E .  14  23.9  N. 
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1L— A  Partial  Eclipse  of  the  Moon,  1890,  November  25-26,  invisible  at  Washington;  tat  visible 
generally  in  Asia,  India,  and  the  Pacific  Ocean. 


ELEMENTS  OF  THE  ECLIPSE. 


Greenwich  mean  time  of  £  in  right  ascension,  November 
h    m    % 
16    9    7.57 

9    7.57 


h  m 
1    1 


Sun's  right  ascension 
Moon's  right  ascension 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


Moon  enters  penumbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 


Hourly  motion 
4    9    7.57  Hourly  motion 

21    o'  $7 A  8.  Hourly  motion 

20    1  20.4  N.  Hourly  motion 

8.7  Sun's  true  semidiameter 

56  55.9  Moon's  true  semidiameter 

TIMES  OF  THE  PHASES. 

Greenwich  Keen  Time, 
d    h     m 
November    25  23  15.8  November 

26  1  25-4 

26  1  33.8 

26  1  42.1 

26  3  51.7 


s 
9L7 

1066 
13194 

0  2ai 

9  0.1 
16  13.0 
15  30.0 


8. 

N. 


dam 
25  18    7.6 

25  20  17.2 

25  20  25.6 

25  20  33^ 

25  22  43J5 


Contacts  of  Shadow 
with  moon's  limb. 


First 
Last 


CIRCUMSTANCES  OF  THE  ECLIPSE. 

The  moon  being  In  the  lenith  in  longitude 
from  Greenwich  and  in  latitude. 

155°  48'  E. 
151  50  E. 


Angles  of  position 
from  north  point. 

12°  to  W. 

20  to  W. 


20 


5  N. 

7N. 


Magnitude  of  the  eclipse  =  0.005,  (moon's  diameter  —  1). 


IIL— A  Central  Eclipse  of  Vie  Sun,  1890,  December  11,  invisible  at  Washington. 
This  eclipse  will  be  annular  at  the  beginning  and  end;  and  total  .between  13*  aS1^  and 
16h20m.5,  Greenwich  mean  time. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h    m     s 
Greenwich  mean  time  of  4  in  right  ascension,  December  11  15  14  56.7 


Sun  and  moon's  R.  A.            17  16  53.22 

a                   a 
Hourly  motions     11.03  and  152&5 

Sun's  declination                      23°   5    #3    S. 
Moon's  declination                   23  35    6.0    S. 
Sun's  equa.  hor.  parallax                    8.7 
Moon's  equa.  hor.  parallax           59    8.2 

Sun's 
Moon 

Hourly  motion 
Hourly  motion 
true  semidiameter 
's  true  semidiameter 

o'  11.4  8. 

5  52.7  8. 
16  15.0 
16    6.1 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Greenwich 
Mean  Time. 

Longitude  from 
Greenwich. 

Ufede. 

d    h     m 
Eclipse  begins                 December    11  12  28.3 

Central  eclipse  begins                         11  13  32.7 

Central  eclipse  at  noon                       11  15  14.9 

Central  eclipse  ends                            11  16  38.2 

Eclipse  ends                                        11  17  42.7 

77°  49.0  E. 

57    0.1  E . 
129  42J5  E . 
142  45.6  W. 
164  59.0  W. 

#16.4  S. 
18  37.0  S. 
53  58.6  8. 
36  26.3  & 
26  253  & 

The  regions  within  which  the  eclipses  of  the  sun  are  visible,  are  laid  down  on  the  accompany- 
ing charts,  from  which,  by  means  of  the  dotted  lines,  may  also  be  found  the  Greenwich  time  of 
beginning  and  ending  within  fifteen  or  twenty  minutes. 
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BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE 

■ 

OF  THE  SUN,  1890,  JUNE  16-17. 

Co-ordinates  of 

Radius  of  Penumbra 

Centre  of  Shadow  on 

Direction  of  Axis  of  Shadow. 

and  Shadow  on 

Greenwich 
Mean 
Time. 

Fundamental  Plane. 

Fundamental  Plane. 

X 

y 

Log  sin  d 

Log  cos  d 

P 

1 

V 

h     m 

18  50 

-1.60343 

+0.01574 

+  9.59882 

+9.96275 

282°  21.3 

+0.56082 

+0.01488 

19     0 

-1.51840 

+0.02699 

+9.59882 

+9.96275 

284  51.3 

+0.56084 

+0.01490 

10 

1.43336 

0.03823 

9.59882 

9.96275 

287  21.3 

0.56087 

0.01492 

20 

1.34832 

0.04946 

9.59883 

9.96275 

289  51.3 

0.56089 

0.01494 

30 

1.26327 

0.06068 

9.59883 

9.96275 

292  21.3 

0.56091 

0.01496 

40 

1.17822 

0.07189 

9.59883 

9.96275 

294  51.3 

0.56093 

0.01498 

50 

1.09317 

0.08309 

9.59884 

9.96275 

297  21.2 

0.56095 

0.01500 

20     0 

-1.00812 

+0.09429 

+  9.59884 

+9.96275 

299  51.2    +0.56097 

+0.01502 

10 

0.92307 

0.10548 

9.59884 

9.96275 

302  21.2  1     0.56099 

0.01504 

20 

0  83801 

0.11666 

9.59885 

9.96275 

304  51.2  »     0.56101 

0.01506 

30 

0.75295 

0.12783 

9.59885 

9.96275 

307  21.2!     0.56103 

0.01508 

40 

0.66789 

0.13899 

9.59885 

9.96275 

309  51.2  ;     0.56104 

0.01510 

50 

0  58283 

0.15014 

9.59886 

9.96274 

312  21.2       0.56106 

0.01512 

21     0 

-0.49777     +0.16128 

+  9.59886 

+  9.96274 

314  51.2  '  +0.56107 

+  0.01513 

10 

0.41270 

0.17241 

9.59886 

9.96274 

317  21.2  •     0.56109 

0.01515 

20 

0.32763 

0.18353 

9.59887 

9.96274 

319  51.2;      0.56110 

0.01516 

30 

0.24256 

0.19464 

9.59887 

9.96274 

322  21.1!     0.56112 

0.01518 

40 

0.15749 

0.20575 

9.59887 

9.96274 

324  51.1  '     0.56113 

0.01519 

50 

-0.07242 

0.21685 

9.59887 

9.96274 

327  21.1  '     0.56115 

0.01520 

22     0 

+  0.01266 

+  0.22794 

+9.59888 

+9.96274 

329  51.1    +0.56116 

+0.01521 

10 

0.09774 

0.23902 

9.59888 

9.96274 

332  21.11      0.56117 

0.01522 

20 

0.18282 

0.25009 

9.59888 

9.96274 

334  51.1        0.56118 

0.01523 

30 

0.26790 

0.26115 

9.59888 

9.96274 

337  21.1        0.56119 

0.01524 

40 

0.35297 

0.27220 

9.59889 

9.96274 

339  51.1  ;      0.56120 

0.01525 

50 

0.43805        0.28325 

9.59889 

9.96274 

342  211,     0.56121 

0.01526 

23    0 

+0.52312     +0.29429 

+9.59889 

+9.96274 

344  51. 1' +0.56122 

+  0.01527 

10 

0.60820 

0.303J1 

9.59889 

9.96274 

347  21.1        0.56123 

0  01528 

20 

0:69327 

0.31632 

9.59890 

9.96274 

349  51.0       0.56124 

0  01529 

30 

0.77835 

0.32732 

9.59890 

9.96274 

352  21.0       0.56125 

0  01530 

40 

0.86342 

0.33832 

9.59890 

9.96273 

354  51.0        0.56126 

0.01531 

50 

0.94849 

0.34931 

9.59891 

9.96273 

357  21.0       0.56126 

0.01531 

0    0 

+  1.03356 

+0.36029 

+  9.59891 

+  9.96273 

359  51.0    +0  56127 

+  0.01532 

10 

1.11862 

0.37126 

9.59891 

9.96273 

2  21.0       0  56127 

0  01532 

20 

1.20368 

0.38222 

9.59892 

9.96273 

4  51.0       0.56128 

0.01533 

30 

1.28874 

0.39317 

9.59892 

9.96273 

7  21.0       0.56128 

0.01533 

40 

1.37380 

0.40411 

9.59892 

9.96273 

9  51.0       0.56128 

0.01533 

50 

1.45886 

0.41504 

9.59893 

9.96273 

12  21.0       0.56129 

0.01534 

1     0    +1.54391 

+0.425S 

17 

+  9.59893 

+9.96273 

14  50 

9    +0.56129 

Log  Tangents  of  A 

+0.01534 

ngles  of  Cones- 

Greenwich 
Mean 

Log  A  x 

It'rx-m 

Log  Ay 

ior 
1  Minute. 

Log 

ft 

1Mb 

+  1 

*? 

Time. 

h"  — m~~ 

18      0 
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+  7.9295       1 

r 
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Penumbra.      ! 

Shadow. 

+7.0526 

.1761 

+7.66295 

+7.66083 

19      0 

7.9296      j 

7.0509 

1 

.1761 

7.66295 

7.66083 

20      0 

7.9297 

7.0489 

1 

.1761 

7.66294 

7.66083 

21       0 

7.9298 

7.0468                     1 

.1761 

7.66294 

7.66083 

22      0 

7.9298 

7.0448 

1 

.1761 

7.66294 

7.66083 

23      0 

7.9298 

7.0425 

1 

.1761 

7.66294  : 

7.66083 

0      0 

7.9298 

7.0403 

1 

.1761 

7.66294 

7.66083 

1      0 

+7.9297 

+7.0382 

+  1 

.1761 

+7.66294  | 

+7.66083 
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PATH  OF  THE  ANNULUS  DURING  THE  ANNULAR  ECLIPSE 

OF  THE  SUN, 

1890,  JUNE 

16-17. 

Greenwich 
Mean 
Time. 

Northern  Limit 

of 
Annulus  Path. 

Central  Line. 

Southern  Limit 

of 
Annulus  Path. 

Duration 

of 
Annulus 

on 
Central 
Line.     ; 
! 

i 

Latitude. 
+   5  53.8 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Groeuwich. 

31°  54.0  W. 

Limits 

32  58.4  W. 

O           / 

+  5    3.9 

32°  25.5  W. 

+  4°  16.1 

in     a 
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20 

III    6.6 
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7     1.8 

18  16.6 
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25 

20  54.8 

4  57.8 
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3  23.6 

3  37.2 

1 

30 
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45 
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25  34.6 
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50 
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26  42.5 
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27  45.6 
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21       0 
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10  23.2 
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5 

30  43.6 

11  39.7 
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29  39.7 

12  37.7 

3  57.0  ' 

10 

31  36.1 

13  25.1 

31     3.7 

13  52.4 

30  31.2 

14  19.8 

3  59.0 

15 

32  25.2 

15    9.3 

31  52.2 

15  35.0 

31   19.2 

16    0.7 

4     1.0  I 

20 

33  10.9 

16  52.7 

32  37.4 

17  16.7 

32    3.9 

17  40.8 

4    2.8  | 

25 

33  53.3 

18  35.7 

33  19.3 

18  58  0 

32  45.3 

19  20.4 

4    4.5 

30 

+  34  32.6 

20  18.7 

+  33  58.1 

20  39.4 

+33  23.6 

21     0.0 

4    6.0 

35 

35    8.8 

2$    2.3 

34  33.8 

22  21.2 

33  58.8 

22  40.1 

4    7.4 

40 

35  41.8 

23  46.5 

35    6.4 

24    3.6 

34  30.9 

24  20.8 

4    8.6 

45 

36  11.8 

25  31.5 

35  35.9 

25  46.8 

35    0.0 

26    2.1 

4    9.6 

50 

36  38.8 

27  17.6 

36    2.4 

27  30.9 

35  26.1 

27  44.3 

4  10.4   i 

55 

37    2.tf 

29    5.0 

36  25.8 

29  16.3 

35  49.1 

29  27.7 

4  11.0 

23      0 

+  37  23.3 

30  53.8 

+36  46.1 

31     3.1 

+  36    9.0 

31   12.4 

4  11.4 

5 

37  40.7 

32  44.4 

37    3.2 

32  51.6 

36  25.7 

32  58.7 

4  11.6 

10 

37  54.9 

34  36.8 

37  17.1 

34  41.6 

36  39.2 

34  46.8 

4  11.6 

15 

38    5.8 

36  31.2 

37  27.6 

36  33.9 

36  49.5 

36  36.6 

4  11.3 

20 

38  13.2 

38  27.8 

37  34.8 

38  28.1 

36  56.4 

36  28.5 

4  10.8 

25 

38  17.1 

40  26.7 

37  38.5 

40  24.7 

36  59.8 

40  22.7 

4  10. 1 

30 

+38  17.2 

42  28.3 

+  37  38.5 

42  23.8 

+  36  59.7 

42  19.3 

4    9.2 

35 

38  13.5 

44  32.8 

37  34.6 

44  25.7 

36  65.7 

44  16.6 

4    8.0 

40 

•      38    5.8 

46  40.5 

37  26.9 

46  30.7 

36  47.9 

46  20.8 

4    6.6 

45 

37  53.7 

48  51.6 

37  14.8 

48  39.0 

36  35.8 

48  26.4 

4    5.0 

50 

37  37.1 

51    6  8 

36  58.3 

50  51.3 

36  19.4 

50  35.8 

4    3.1 

55 

37  15.9 

53  26  6 

36  37.2 

53    8.1 

35  58.5 

52  49.6 

4     1.2 

23      0 

+  36  49.5 

55  51.5 

+  36  1 1.0 

55  29.9 

+  35  32.5 

55    6.2 

3  59.0 

5 

36  17.2 

58  22.4 

35  39.0 

57  57.4 

35    0.9 

57  32.4 

3  56.7 

10 

35  38.5 

61    0.5 

35    0.8 

60  32.0 

34  23.1 

60    3.4 

3  54.1 

15 

34  52.4 

63  48.0 

34  15.3 

63  15.6 

33  38.2 

62  43.3 

3  51.4 

20 

33  58.0 

66  46.8 

33  21.8 

66  10.1 

32  45.5 

65  33.4 

3  48.5 

25 

32  53.3 

70     1.2 

32  18.1 

69  19.5 

31  43.0 

68  37.9 

3  45.3 

30 

+  31  35.3 

73  36.9 

+31     1.7 

72  49.0 

+  30  28.2 

72     1.1 

3  41.9 

35 

29  59.1 

77  44.8 

29  26.0 

76  46.6 

28  56.9 

75  52.4 

3  38.3 

40 

27  54.2 

82  47.6 

27  27.5 

81  38.4 

27    0.8 

80  29.2 

3  34.1 

45 

24  46.7 

90    1.3 

24  32.1 

88  20.8 

24  17.5 

86  40.4 

3  29.0 

Limits 

+  19  32.2 

101  69.6  E. 

+  18  43.2 

101  25.8  E. 

+  17  53.7 

100  49.3  E. 

-  — 

ANNULAR  ECLIPSE 
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BESSELIAN  ELEMENTS  OF  THE  CENTRAL  ECLIPSE 

OF    THE  SUN,  1890,  DECEMBER  11. 

Co-ordinates  of 

Radius  of  Penumbra 

Centre  of  Shadow  on 

Direction  of  Axis  of  Shadow. 

and  Shadow  on 

Greenwich 
Mean 

Fuudamental  Plane. 

Fundamental  Plane. 

Time. 

X 

y 

Log  sin  d 

Logcosl 

A* 

1 

V 

h      in 

12  20 

-1.60552 

-0.22745 

-9.59320 

+9.96379 

186°  33.9 

+0.54866 

+0.00277 

80 

1.51379 

0.24367 

9.59321 

9.96379 

189 

3.9 

0.54865 

0.00276 

40 

1.42205 

0.25988 

9.59322 

9.96378 

191 

33.9 

0.54864 

0.00275 

50 

1.33031 

0.27607 

9.59322 

9.96378 

194 

3.8 

0.54863 

0.00274 

13     0 

-1.23856 

-0.29225 

-9.59323 

+9.96378 

196  33.8 

+0.54862 

+0.00273 

10 

1.14681 

0.30842 

9.59324 

9.96378 

199 

3.8 

0.54861 

0.00272 

20 

1.05505 

0.32458 

9.59325 

9.96378 

201 

33.7 

0.54860 

0.00271 

30 

0  96329 

0.34073 

9.59326 

9.96378 

204 

3.7 

0.54859 

0.00270 

40 

0.87152 

0.35688 

9.59327 

9.96377 

206  33.6 

0.54858 

0.00269 

50 

0.77974 

0.37302 

9.59328 

9.96377 

209 

3.6 

0.54857 

0.00268 

14     0 

-0.68796 

-0.38915 

-9.59328 

+9.96377 

211 

33.6 

+0.54855 

+0.00266 

10 

0.59617 

0.40526 

9.59329 

9.96377 

214 

3.5 

0.54853 

0.00265 

20 

0.50438 

0.42136 

9.59330 

9.96377 

216 

33.5 

0.54852 

0.00264 

30 

0.41259 

0.43745 

9.59331 

9.96377 

219 

3.5 

0.54850 

0.00262 

40 

0.32079 

0.45353 

9.59332 

9.96376 

221 

33  4 

0.54818 

0.00261 

50 

0.22899 

0.46960 

9.59333 

9.96376 

224 

3.4 

0.54847 

0  00259 

15     0 

-0.13719 

-0.48565 

-9.59334 

+9.96376 

226 

33.4 

+  0.54S45 

+  0.00257 

10 

-0.04538 

0.50169 

9.593,*5 

9.96376 

229 

3.3 

0.54843 

0.00255 

20 

4-0.04643 

0.51772 

9.59336 

9.96376 

231 

333 

0.54841 

0.00253 

30 

0.13824 

0.53375 

9.59336 

9.96376 

234 

3.3 

0.54839 

0.00251 

40 

0.23005 

0.54977 

9.59337 

9.96375 

236 

33.2 

0.54837 

0  00249 

50 

0.32186 

0.56578 

9.59338 

9.96375 

239 

3.2 

0.54835 

0.00247 

16     0 

+  0.41367 

-0.58  J  78 

-9.59339 

+  9.96375 

241 

33.2 

+  0.54833 

+0  00245 

10 

0.50519 

0.59777 

9.59340 

9.96375 

244 

3.1 

0.54831 

0.00243 

*.0 

0.59731 

0.61374 

9.59341 

9.96375 

246  33.1 

0.54829 

0.00241   1 

30 

0.68913 

0.62970 

9.59342 

9.96375 

249 

3.1 

0.54827 

0.00238  . 

40 

0.78095 

0.64565 

9.59343 

9.96375 

251 

33.0 

0.54824 

0.00236  1 

50 

0  87277 

0.66159 

9.59343 

9.96374 

254 

3.0 

0.54822 

0.00233 

17     0 

+0.96460 

-0.67752 

-9.59344 

+  9.96374 

256 

33.0 

+0.54819 

+  0.00230 

10 

1.05642 

0.69343 

9.59345 

9.96374 

259 

2.9 

0.54817 

0.00228 

20 

1.14824 

0.70933 

9.59346 

9.96374 

261 

32.9 

0.54814 

0.00226 

30 

1.24006 

0.72522 

9.59347 

9.96374 

264 

2.9 

0.54811 

0.00223 

40 

1.33188 

0.74110 

9.59348 

9.96374 

266 

32.8 

0.54808 

0.00220 

50 

+  1.42369 

-0.75697 

-9.59349 

+9.96373 

269 

2.8 

+  0.54805 

+  0.00217 

Greenwich 

M'jan 

Time. 

h 

ni 

12 

0 

13 

0 

14 

0 

15 

0 

16 

0 

17 

0 

18 

0 

l_ 


Log  A  x 

for 
1  Minute. 


+7.9625 
7.9626 
7.9628 
7.9629 
7.9629 
7.9629 

+7.9629 


Log  Ay 

for 
1  Minute. 


-7.2107 
7.2090 
7.2073 
7.2056 
7.2039 
7.2020 

-7.2000 


Log  A  fi 

for 
1  Minute. 


+  1.1760 
1.1760 
1.1760 
1.1760 
1.1760 
1.1760 

+  1.1760 


Log  Tangents  of  Angles  of  Cones 
Penumbra.  Shadow. 


+7.67672 
7.67672 
7.67672 
7.67673 
7.67673 
7.67673 

+7.67673 


+  7.67461 
7.67461 
7.67461 
7.67461 
7.67462 
7.67462 

+  7.67462 


420 


ECLIPSES,   1890. 


PATH  OF  THE 

ANNULUS  AND  SHADOW  DURING  THE  CENTRAL  ECLIPSE  i 

OF  THE  SUN,  1890,  DECEMBER  11. 

1 

Northern  Limit  of  Annulus 

Southern  Limit  of  Annulus 

Duration  ■ 
of           | 

Annulus  > 
or 

Greenwich 

and 
Southern  Limit  of  Urabral  Path. 

Central  Line. 

and 
Northern  limit  of  Umbral  Path. 

Mean 
Time. 

Totality 

on          | 
Central 
Line.       , 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Limits 

—  18  26.6 

57    8.9  E. 

— 18  37'.0 

57    O.'lE. 

— 18  46'.2 

56  &\.2  E. 

m     a 

I3h  35m 

23  21.7 

67  23.0 

23  24.7 

66  59.7 

23  27.7 

66  36.4 

0  22.5   i 

i 

40 

27  30.7 

74  28.4 

27  31.2 

74  19.2 

27  31.7 

74  10. 1 

0  14.7    1 

45 

30  25.4 

79  10.6 

30  26.2 

79    6.0 

30  26.9 

79     1.5 

0    9.1 

50 

32  51.2 

82  56.6 

32  51.7 

82  54.7 

32  52.1 

82  52.9 

0    4.3 

55 

34  59.4 

86  12.5 

34  59.4 

86  12.4 

34  59.5 

86  12.4 

0    0.2   | 

14       0 

—36  55.4 

89  10.0 

—36  54.9 

89  11.2 

—36  54.4 

89  12.5 

0    3.5 

5 

38  42.0 

91  55.0 

38  41.0 

91  57.3 

38  40.0 

91  59.7 

0    6.9 

10 

40  21.1 

94  32.9 

40  19.6 

94  36.0 

40  18.1 

94  39.2 

0    9.9 

15 

41  53.5 

97    5.4 

41  51.5 

97    9.2 

41  49.5 

97  13.0 

0  12.7   - 

20 

43  20.3 

99  35.3 

43  17  8 

99  39.5 

43  15.3 

99  43.8 

0  15.2   I 

25 

44  41.9 

102    4.1 

44  389 

102    8.7 

44  35.9 

102  13.4 

0  17.5    , 

| 

30 

—  45  58.7 

104  33.3 

—45  55.2 

104  38.2 

—  45  51.8 

104  43.1 

0  19.5 

35 

47  10.8 

107    4.1 

47    7.0 

107    9.1 

47    3.1 

107  14.1 

0  21.3   ' 

40 

48  18.6 

109  37.5 

48  14.3 

109  42.5 

48  10.0 

109  47.5 

0  22.8 

45 

49  22.0 

112  14.5 

49  17.3 

112  19.4 

49  12.7 

112  24.3 

0  24.1 

50 

50  20.9 

114  55.6 

50  15.9 

115    0.3 

50  10.9 

115    5.0 

0  25.2 

55 

51   15.2 

117  41.4 

51   10.0 

117  45.8 

51     4.7 

117  50.2 

0  26.0   , 

15      0 

—52    4.9 

120  32.5 

—51  59.4 

120  36.4 

— 51  53.9 

120  40.4 

0  26.6 

5 

52  50.0 

123  29.4 

52  44.2 

123  32.8 

52  38.5 

123  36.2 

0  27.0   | 

10 

53  30.0 

126  32.5 

53  24.1 

126  35.3 

53  18.3 

126  38.1 

0  27.1 

15 

54    4.9 

129  42.6 

53  58.9 

129  44.7 

53  53.0 

129  46.8 

0  26.9 

80 

54  34.2 

132  59.7 

54  28.2 

133    1.0 

54  22  3 

138    2.4 

0  26.5   : 

25 

54  57.7 

136  23.8 

54  51.8 

136  24.4 

54  45.9 

136  24.9 

0  25.8   | 

i 

30 

—55  14.9 

139  55.2 

—  55    9.2 

139  54.9 

—55    3.5 

139  54.6 

0  24.9   ' 

35 

55  25.5 

143  33.6 

55  20.1 

143  32.5 

55  14.6 

143  31.4 

0  23.7 

40 

55  29  1 

147  19.1 

55  23.9 

147  17.3 

55  18.7 

147  15.4 

0  22.3 

45 

55  25.2 

151  11.6 

55  20.4 

151     9.2 

55  15.5 

151    6.7 

0  20.6 

50 

55  13.0 

155  11.1 

55    8.7 

155    8.1 

55    4.4 

155    5.1 

0  18.6 

55 

54  51.8 

159  17.8 

54  48.1 

159  14.5 

54  44.3 

159  11.1 

0  16.3  ' 

16      0 

—54  21.1 

163  32.1 

—54  18.0 

163  28.7 

—54  14.9 

163  25.2 

0  13.8 

5 

53  40.2 

167  55.3 

53  37.8 

167  52.0 

53  35.4 

167  48.7 

0  1 1.0 

10 

52  47.6 

172  28.3 

52  46.0 

172  25.5 

52  44.4 

172  22.7 

0    7.9   | 

15 

51  40.7 

177  I4.6E. 

51  39.8 

177  12.8  E. 

51  39.0 

177  I1.0E. 

0       4.4     ; 

20 

50  16.7 

177  40.1  W. 

50  16.6 

177  40.3  W. 

50  16.6 

177  40.5  W. 

0    0.4   ! 

25 

48  30.5 

172    6.1 

48  31.1 

172    3.8 

•    48  31.7 

172    1.5 

0    4.1    | 

•  30 

—  46  10.0 

165  39.6 

—46  10.9 

165  33.0 

—  46  11.8 

165  26.3 

1 
0    9.4 

35 

42  39.4 

157    8.9 

42  40.3 

156  50.9 

42  41.2 

156  33.0 

0  16.6 

Limits 

—  36  16.0 

142  57.6  W. 

—36  26.3 

142  45.6  W. 

—36  32.4 

142  40.7  W. 

. 

CENTRAL  ECLIPSE  o 
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WASHINGTON  MEAN  TIME. 

PHASES  OF  THE  MOON. 

Now  Moon. 

First  Quarter. 

n 

Full  Moon. 

i               Last  Quarter. 

(1     h      111 

d     h     i 

d     h    m 

d      h     m 

January         5  12  28.6 

January         13  13  24.5 

January       20    6  40.8 

January       27    3    8.2 

February       4    8    5.3 

February       12    1  43.2 

February     18  17  19.5 

February     25  20  58.2 

March           6    1  39.2 

March            13  10  56.5  j 

March          20    3  53.2 

March         27  16  24.4 

April             4  16  16.3 
Miy               4    4    0.7 

April  .           11  17  45.0   I 

April           18  14  57.4 

April           26  11  43.3 

May               10  23  13.4 

May             18    3  10.3 

May             26    5  25.7 

June              2  13  26.0 

June                9    4  41.7 

June             16  16  49.5 

June            24  20  45.4 

July               1  21  15.0 

July                8  11  34.9 

July             16    7  41.3 

July             24    9  35.8 

July             31    4  16.3 

August           6  21  10.5 

August        14  23  11.4 

August        22  20  1 1.5 

August        29  11  26.8 

September      5  10  21.2 

September  13  14  44.8 

September  21    4  57.2 

September  27  19  51.5 

October           5    3  15.1 

October       13    5  56.8 

October       20  12  28.3 

October       27    6  33.7 

November      3  23    4.8 

November   11  20  29.4 

November   18  19  36.4 

November  25  20  14.6 

December       3  20  18.4 

December    11  10    2.7 

December    18    3  28.1 

December  25  12  48.8 

PERIGEE,  APOGEE,  AND  GREATEST  LIBRATION. 

Apogee. 

Perigee. 

Greatest  Libration. 

d      h 

d      h 

d     h     m 

d     h     m 

January           5  18.9 

January           19  21.6 

January        13  18  28  E. 

January        25  19  11  W. 

February         1  21.1 

February         17    8.5 

February      10  18  59  E. 

February     23    3  21  W. 

March              1  10.5 

March             17    9.8 

March            9  20  23  E. 

March          23    4  24  W.  1 

March            29    4.6 

April               13    0.0 
May                  8    5.3 

April              5    1  15  E. 
May               2    3  33  E. 

April            19  16  33  W.  ! 

April             26    0.9 

May              16    7    3  W.  ! 

May               23  19.1 

June                  4  17.0 

May              29  21  53  E. 

June             11  17  50  VV.  , 

June              20  10.3 

July                  2  21.3 

June             26  23  55  E. 

July               9    7  14  W. 

July               17  20.7 

July                31    6.3 

July             25    4  54  E. 

August           6    8  53  W.  ' 

August          13  23.2 

August            28  16.3 

August        22    8  44  E. 

September     3  14    0  W.  | 

Septemlier     10    6.2 

September      25  22.7 

September   19    1  53  E. 

October          1  17  50  W. 

October           7  20.9 

October          23  16.9 

October        15  15  48  E. 

October        29  14  45  W.  1 

November       4  16.1 

November       18    0.9 

November    11     2    0  E. 

November    25  19    8  VV. 

December       2  13.3 

December       14    7.5 

December      8  13    9  E. 

December    22    0    0  W.  1 

December     30    8.9 



FORMULAE  FOR  THE  LIBRATION  OF  THE  MO 

ON. 

Put    /,  the  inclination  of  the  moon's  equator  to  the  ecliptic  (=  1°  28'.8] 

i 

ft*  the  mean  longitude  of  the  moon's  ascending  node,  (see  page  2 

78),  or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator, 

C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  n 

leridian  with  the  circle  of 

declination,  counted  from  north  to  east  on  the  apparent  disk, 

X,  /?,  a',  (V,  the  apparent  longitude,  latitude,  right  ascension,  and  dcclinati 

on  of  the  moon,  corrected 

for  parallax, 

A',  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon' 

b  equator  from  its  daacend- 

ing  node,  ft, 

i,  A,  ft',  d  ,  the  quantities  defined  on  page  276,  where  their  values  for  the  y< 

jar  are  given. 

The  moon's  libration  in   longitude  and  latitude  may  then  be  found,  for 

any  time,  by  means  of  the 

following  formula?,  in  connection  with  the  tables  given  on  pages  276  and  277 

:  — 

A  X  =  —  0'.57  sin  2  (ft  —  ?)  ^ 

a  —  sin  /  cos  (ft  —  a)             (     0     s   . .              n 
,    .      \Vr          '             >    See  table,  past  2 

77. 

tan  7?  =  tan  /  sin    (ft  —  X)             (                      '    * 

>'  =  /.  +  a  \  +  a  b                ) 

The  libration  in  latitude      =  b  =  B  —  /? 

The  libration  in  longitude  =  I   =  V  —  <[ 

.      _           .     .  cos  (V  -+-  A  —  ft)                 .      .  cos  (a' 
am  C  =  sin  t ^ — ■=, ^  sm  —  sin  t    - 

-_a> 

cos  6'                                             cc 

>s  b 

—  ---    —      -      -      -       -              --_-_      .           ,-__„-„- 

—     —     -  — 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

The  Stab's 

At  Conjunction  in  R.  A. 

Limiting  i 
Parallels.  1 

Name. 

Mag. 

Red'nc 

1891 

Aa 

i  from 

D.0. 

~~±6 

Apparent 
Declination. 

Washington 
Mean  Time. 

<l    h    ni 
1    5  34.3 
12  21.9 
16    7.2 
19  40.2 
19  42.1 

Hour  Angle 
H 

h     m 
-  3  12.8 
+  3  22.2 
+  7    0.5 
+10  26.7 
+10  28.7 

Y 

x> 

y' 

N. 

8. 

-41 
-64 

+80, 

-71  j 

B.A.C.1119 
B.A.C.1206 
B.A.C.1240 
B.A.C1272 

Neptune 

6 
6 
6 
6 

-0*15 
0.10 
0.07 

-0.04 

-3.0 
1.8 
1.4 
1.6 

+ie>  io!7 

16  59.9 

17  53.0 

17  2.7 

18  57.5 

-0.4135 
-0.1810 
-0.5558 
+0.9122 
-1.1850 

05276 
0.5295 
0.5303 
0.5322 
0.5327 

+0.1707 
0.1622 
0.1566 
0.1514 
0.1517 

© 
+17 
+29 
+  9 
+90 
-36 

i  Tauri 
l         W.iv,650 
|     i  Tauri 
1     I  Tauri 
105  Tauri 

34 

6 

5 

54 

6 

+0.03 
0.06 
013 
0.16 
0.15 

-1.3 

0.9 
0.9 
1.0 
0.8 

+18  56.2 

20  27.8 

21  25.9 

20  16.4 

21  33.6 

3    5  41.3 
10  19.9 
22  13.2 

3    0  29.9 
0  31.2 

-  3  50.8 
+  0  38.7 
-11  50.5 

-  9  38.2 

-  9  36.9 

+0.2715 
-0.7978 
-0.4623 
+1.0590 
-0.3610 

0.5351 
0.5366 
0.5399 
0.5407 
0.5407 

+0.1358 
0.1287 
0.1079 
0.1035 
0.1035 

+56 
-  6 
+14 
+90 
+19 

-,4l 

-70' 

+37| 
^5 

108  Tauri 
n  Tauri 
1     o  Tauri 
1         B  AC.  1801 
!|4I  Tauri 

64 

5* 

6 

6 

64 

+0.17 
0.18 
0.20 
0.23 
0.24 

-0.8 
0.8 
0.8 
0.8 
0.9 

+22    9.6 
21  59.0 

21  50.5 
23    9.2 

22  23.9 

4  5.4 

5  54.0 
9  51.3 

17  12.5 
4    1  49.4 

-  6    9.7 

-  4  24.7 

-  0  35.0 
+  6  31.9 

-  9    8.4 

-0.6755 
-0.2989 
+0.2159 
-0.6563 
+0.7319 

0.5423 
0.5428 
0.5436 
0.5458 
0.5466 

+0.0975 
0.0939 
0.0863 
0.0724 
0.0553 

+  2 

+23 
+53 
+  2 

+90 

-«! 

-40 1 
-11 

-63 
+201 

|     1   Geminorum 
|     2  Geminorum 
1     3  Geminorum 
1    6  Geminorum 
■q  Geminorum 

5 

7 

64 

64 

34 

+0.25 
0.29 
0.30 
0.30 
0.21) 

-0.9 
0.7 
0.6 
0.9 
1.0 

+23  16.1 
23  38.8 
23    7.8 
22  55.9 
22  32.3 

2  56.2 
•     4  10.9 

5  33.4 

6  46.0 

7  58.3 

-  8    3.7 

-  6  51.5 

-  5  31.7 

-  4  21.6 

-  3  11.6 

-0.1738 
-0.5268 
+0.1148 

+0.3907 
+0.8778 

0.5467 
0.5470 
0.5479 
0.5482 
0.5483 

+0.0529 
0.0503 
0.0478 
0.0451 
0.0430 

+30 
+10 
+46 
+65 
+90 

-29 
-61 
-13 

+  2 

+30 

|     !)  Geminorum 
1    fi  Geminorum 
d  Geminorum 
i  44  Geminorum 
!  48  Geminorum 

64 
3 

54 

6 

6 

+0.30 
0.29 
0.29 
0.36 
0.34 

-0.9 
1.0 
1.2 
1.4 
1.4 

+23  46.7 
22  34.2 
24  22.2 
22  48.1 

24  18.8 

8  54.0 

11  43.4 

*    6    0.1 

7  22.8 

10  39.5 

-  2  17.8 
+  0  26.0 

-  5  53.7 

-  4  33.7 

-  1  23.6 

-0.4593 
+0.9891 
-0.7131 
+1.0240 
-0.6871 

0.5484 
0.5484 
0.5487 
0.5484 
0.5480 

+0.0410 

+0.0352 

-0.0028 

0.0055 

0.0122 

+14 

+90 

-  2 

+90 

0 

-45' 
+38j 

-64 
+44 

-62] 

58  Geminorum 
!  82  Geminorum 
i  84  Geminorum 
|     7  Cancri 
j    fi1  Cancri 

64 
64 
64 
64 
64 

+0.35 
0.35 
0.34 
0.30 
0.33 

-1.6 
1.8 
1.9 
1.8 
1.7 

+23    9.3 
23  24.7 
22  36.9 
22  22.7 
22  57.0 

15  48.9 

•    3  30.9 

5  37.2 

10  42.8 

11  51.5 

+  3  35.5 

-  9    5.6 

-  7     3.5 

-  2    7.8 

-  1     1.5 

+0.5112 
-0.1852 
+0.5964 
+0.5723 
-0.1352 

0.5478 
0.5464 
0.5460 
0.5453 
0.5450 

-0.0231 
0.0470 
0.0511 
0.0613 
0.0638 

+75 
+29 
+83 

+81 
+32 

+11  | 
+12 

+10 

-28 

|    n'1  Cancri 
1     y  Cancri 

B.A.C.3206 
'     j]  Leonia 
|  42  Leonia 

54 
44 

64 
6 

+0.32 
0.28 
0.19 
0.04 

+0.01 

-1.7 
2.0 
2.2 
1.7 

1.9 

+21  54.1 
21  51.9 
20  15.8 
17  17.9 
15  31.8 

12  33.9 

7  5  26.7 

8  1  24.3 
22  45.1 

9  6    6.5 

-  0  20.5 

-  8    0.5 
+11   18.7 
+  8    0.3 

-  8  51.6 

+0.9833 
-0.3463 
-0.8525 
-0.7206 
-0.0037 

0.5449 
0.5408 
0.5336 
0.5264 
0.5244 

-0.0648 
0.0972 
0.1314 
0.1626 
0.1722 

+90 
+20 
-  9 
0 
+39 

+35 
-44 

-70 
-73 
-33 

|     t  Leonia 

|     t  Leonis        mult. 

u  Virginia 

f  Virginia 

v  Virginia 

54 
4 
6 
54 

4 

-0.02 
0.04 
0.06 
0.32 
0.33 

-1.4 

-0.7 
0.0 
0.0 

+0.5 

+14  42.0 

11     8.1 

8  446 

8  52.2 

7     8.8 

11  23.0 

10  14     5.4 
21  41.4 

11  1  15.0 
1  33.5 

-  3  44.7 

-  1  49.8 
+  5  32.8 
+  9    0.2 
+  9  18.3 

-0.0164 
-1.2480 
-0.2228 
-1.1130 
+0.6907 

0.5226 
0.5158 
0.5154 
0.5151 
0.5148 

-0.1784 
0J2040 
0.2109 
0.2131 
0.2134 

+39 
-39 
+28 
-25 
+89 

-34 

-79 
-50 
-81 
-  1 

7r  Virginia 
11    Virginia 
i     c  Virginia 
1         B.A.C.4254 

j  80  Virginia 

44 
6 

54 

6 

6 

-0.41 
0.46 
0.50 
0.60 
0.91 

+0.7 
0.9 
1.7 
1.9 
4.0 

+  7  13.6 

6  25.2 

3  55.6 

+  2  27.8 

-  4  50.0 

9  24.2 

14  12.8 

19  35.5 

19    4  56.7 

13  10     3.4 

-  7     4.8 

-  2  24.7 
+  2  48.5 
+11  53.3 

-  7  52  2 

-1.0880 
-1.2700 
+0.2261 
-0.3072 
+0.8084 

0.5146 
0.5150 
0.5157 
0.5165 
0.5258 

-0.2180 
0.2206 
0.2231 
0.2263 

0.2278 

-23 

-39 
+53 
+23 
+85 

-83 

-84i 
-27j 
-57' 
+  4* 

I  88  Virginia 
:  !>4  Virginia 
|    £'  Libra) 
j     o1  Libras 
o*  Libre 

64 

64 

6 

64 

64 

-0.98 
1.07 
1.37 
1.51 
1.53 

+4.4 

4.8 
5.0 
5.6 
5.2 

-  6  17.2 

8  21.9 

11  26.9 

15    8.9 

14  44.4 

16  23.6 
14    I  10.4 

23  47.2 
1*  11  41.3 

12  34.8 

-  1  43.7 
+  6  46.5 
+  4  39.2 

-  7  51.3 

-  6  59.6 

+0.8950 
+1.0950 
-0.5903 
+0.8095 
+0.2211 

0.5287 
0.5341 
0.5483 
0.5593 
0.5605 

-0-2258 
0.2230 
0.2065 
0.1941 
0.1929 

+84 
+82 
+  5 
+75 
+46 

+  9 
+24: 
-79 , 
+  51 
-27 

j    C3  Libra 
C4  Libra 
y  Libras 
9  Librae 
0  Libra 

6 

54 

44 

6 

44 

-1.59 
1.68 
1.60 
1.66 
1.73 

+4.8 
4.5 
4.8 
4.8 
4.9 

-16  13.7 
16  28.6 

14  25.2 

15  19.1 

16  24.3 

15  54.0 

16  52.5 
18     1.9 
21  41.8 

10    I  48.9 

-  3  47.5 

-  2  51.0 

-  1  44.1 
+  1   47.8 
+  5  45.9 

+1.1020 
+1.1710 
-1.1360 
-0.8919 
-0.5184 

0.5628 
0.5640 
0.5655 
0.5683 
0.5712 

-0.1884 
0.1872 
0.1856 
0.1803 
0.1736 

+74 
+74 
-39 
-17 
+  4 

+26| 
♦32. 
-90 
-90! 

-73 1 

1  49  Libra 
I     v1  Scorpii 

6 
44 

-1.75 
-1.80 

+4.2 

+4.9 

-16  12.4 

-19  10.4 

4  35.1 

9  20.9 

+  8  26.0 

-10  58.8 

-1.1930 
+1.0100 

0.5741 
0.5785 

-0.1694 
-0.1613 

-42 

+71 

-90; 

+20| 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

JANUARY. 

Thb  Star's 

At  Conjunction  diB.  A. 

Limiting 
Parallel* 

Name. 

Mag. 

Red'ns  from 
1800.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

HourAngle 
H 

Y 

x' 

V 

N. 

8. 

+  8° 

Aa 

A3 

f  Ophiuchi 

41 

-L87 

+  4:6 

-19  467 

d    h    m 
14  14  17.4 

h    m 
-  6  13.6 

+0.8395 

0.5831 

-0.1522 

+70° 

X  Ophiuchi 

4ft 

1.87 

4.1 

18  12.3 

15  30.0 

-  5    3.7 

-0.9196 

0.5853 

0.1496 

-23 

-90 

£  Ophiuchi 

5 

2.11 

2.4 

20  59.5 

IT  12  36.7 

-  8  47.3 

-0.8116 

0.6032 

0.1016 

-21 

-90 

58  Ophiuchi 

4ft 

2.20 

1.4 

21  37.8 

21     5.1 

-  0  40.0 

-0.9504 

0.6098 

0.0805 

-32 

-90 

I    4  Sagittarii 

5ft 

2.26 

1.0 

23  48.3 

18    3    7.6 

+  5    7.2 

+0.7601 

0.6130 

0.0636 

+66 

+  4 

7  Sagittarii 

6 

-2.23 

+  0.9 

-24  16.8 

4  14.8 

+  6  11.6 

+1.1600 

0.6139 

-0.0604 

+66 

+37 

P.  xvii,  330 

5ft 

2.26 

0.7 

23    8.4 

4  33.4 

+  6  29.5 

+0.0198 

0.6141 

0.0593 

+21 

-38 

i     9  Sagittarii 

6 

2.28 

0.9 

24  21.8 

4  37  & 

+  6  33.4 

+1.2200 

0.6141 

0.0593 

+66 

+45 

1        P.  xvii,  334 

5ft 

2.26 

06 

22  50.5 

4  40.3 

+  6  36.0 

-05824 

0.6141 

0.0592 

+  6 

-57 

.         B.A.C. 6161 

5ft 

2.39 

+  0.3 

23  43.5 

7  314 

+  9  19.8 

+0.4311 

0.6152 

-0.0512 

+44 

-15 

Venus 

-22    5.9 
NEW 

19  18  32.6 
MOON. 

-  5    9.9 

-1.1290 

0.5708 

+0.0465 

-48 

-90 

1    <f>  Capricorni 

5ft 

-2.24 

-  9.6 

21    6.6 

*1    2  42.8 

+  1  38.3 

+1.0720 

0.6032 

0.1397 

+69 

+26 

l     e  Capricorni 

4ft 

2.17 

10.5 

19  57.7 

11  18.2 

+  9  53.2 

+15340 

0.5968 

0.1588 

+70 

+42 

1 

!     k  Capricorni 

5 

-2.15 

-10.8 

-19  22.2 

13  29.5 

+11  59.3 

+1.0030 

0.5943 

+0.1631 

+71 

+19 

1  29  Aquarii       mult. 

6ft 

2.06 

11.3 

17  29.8 

21  23.0 

-  4  25.9 

+0  5082 

0.5878 

0.1782 

+61 

-12 

50  Aquarii 

6 

1.96 

11.4 

14    5.4 

9*    6  23.0 

+  4  13.4 

-1.1900 

0.5807 

0.1934 

-39 

-90 

,  56  Aquarii 

6ft 

1.84 

11.7 

15    9.0 

8  47.6 

+  6  32  6 

+0.3328 

0.5793 

0.1968 

+52 

-22 

|     t*  Aquarii 

4 

J  .83 

11.8 

14  10.6 

16  55.4 

-  9  37.6 

+1.0130 

0.5718 

0.2077 

+76 

+21 

1  74  Aquarii 

6 

-1.83 

-11.8 

-12  12.3 

18  35.4 

-  8     1.3 

-0.6088 

0.5701 

+0.2096 

+  3 

-81 

ipl  Aquarii 
1    if)*  Aquarii 

4 

1.72 

11.7 

'  9  41.4 

93    4  17.8 

+  1  20.3 

-1.0450 

0.5619 

05195 

-23 

-90 

4 

1.71 

11.7 

9  47.2 

5  11.9 

+  2  12.5 

-0.7521 

0.5622 

0.2205 

-  5 

-90 

y>:l  Aquarii 
1         B.A.C.  8274 

4ft 

1.71 

11.8 

10  12.9 

5  39.8 

+  2  39.5 

-0.2178 

0.5618 

0.2208 

+2* 

^52 

7 

1.56 

11.3 

6  59.7 

18  56.7 

-  8  31.2 

-0.4713 

0.5527 

0.2298 

+13 

-69 

j  30  Piscium 

4ft 

-1.5! 

-11.7 

-  6  37.8 

94    1     6.4 

-  2  33.8 

+0.5797 

0.5473 

+0.2324 

+75 

-  9 

i  33  Piecium 

5 

1.51 

11.6 

6  19.6 

2  40.6 

-  1     2.8 

+0.6383 

0.5464 

0.2331 

+80 

-  6 

B.A.C.  17 

6 

1.46 

11.4 

6  51.2 

4  59.5 

+  1   11.5 

+0.6971 

0.5453 

0.2338 

+84 

-  2 

15  Ceti 

6ft 

1.32 

9.9 

1    6.8 

18    6.9 

-10    6.8 

-1.0790 

0.5374 

0.2356 

-22 

-90 

20  Ceti 

5 

1.26 

10.4 

-  1  44.7 

9«    1    |8.3 

-  3    9.0 

+1.2680 

0  5341 

0.2352 

+88 

+39 

26  Ceti 

6 

-1.20 

-  9.2 

+  0  46.4 

6  32.6 

+  1  55.3 

-0.1109 

0.5327 

+0.2345 

+34 

-45 

29  Ceti 

6ft 

1.18 

9.1 

1  24.9 

8  34.7 

+  3  53.6 

-0.3033 

0.5313 

0.2337 

+23 

-57 

33  Ceti 

6 

1.17 

8.8 

1  51.5 

9  50.4 

+  5    6.9 

-0.4687 

0.5313 

0.2335 

+15 

-68 

35  Ceti 

6ft 

1.15 

9.0 

1  53.2 

10  48.3 

+  6    3.0 

-0.2743 

0.5305 

0.2331 

+25 

-56 

|    /  Piscium 

5 

1.13 

8.5 

3    2.0 

13  23.4 

+  8  33.3 

-0.8678 

0.5297 

0.2322 

-  8 

-87 

.    v  Piscium 

4ft 

-1.02 

-  8.0 

+  4  55.7 

96    1     3.7 

-  4     8.1 

-0.1755 

05274 

+0.2272 

+30 

-48 

1  64  Ceti 

5ft 

0.85 

6.5 

8    3.2 

15  58.2 

+10  19.1 

-0.1646 

0.5246 

0  2172 

+31 

-47 

f '  Ceti 

4ft 

'0.84 

6.3 

8  19.7 

16  47.1 

+11     6.4 

-0.2796 

0.5243 

0.2165 

+25 

-53 

£  Arietis 

5ft 

0.78 

5.5 

10    6.6 

22  40.7 

-  7  10.7 

-0.9147 

0.5240 

0.2117 

-11 

-80 

B.A.C.  755 

6ft 

0.77 

5.4 

10    4.0 

23  39.2 

-  6  14.1 

-0.6637 

0.5247 

0.2110 

+  4 

-78 

B.A.C.  830 

6 

-0.71 

-  5.3 

+10  16.2 

97    7  31.8 

+  1  24.2 

+0.7518 

0.5247 

+0.2036 

+90 

+  5 

38  Arietis 

5 

0.69 

4.6 

11  58.9 

8  44.3 

+  2  34.4 

-0.8373 

0.5248 

05026 

-  7 

-78 

Lalande  5725 

6 

0.58 

4.1 

12  45.9 

19  26.9 

-1 1     2.6 

+0.4280 

0.5254 

0.1908 

+66 

-12 

B.A.C  1119 

6 

0.42 

2.6 

16  10.7 

98  11  47.7 

+  4  48.1 

-0.3061 

0.5280 

0.1706 

+23 

-50 1 

B.A.C.  1206 

6 

0.34 

2.3 

16  59.9 

18  32.6 

+11  20.4 

-0.0818 

0.5298 

0.1610 

+35 

-35 1 

B.A.C.  1240 

6 

-0.30 

-  1.8 

+17  53.0 

22  16.9 

-  9    2.3 

-0.4536 

0.5307 

+0.1563 

+15 

-57  | 

Neptune 

18  54.4 

99    1     4.4 

-  6  20.0 

-1.1440 

0.5308 

0.1518 

-31 

-71 

B.A.C.  1272 

6 

0.28 

1.9 

17    2.7 

1  48.9 

-  5  36.9 

+1.0040 

0.5308 

0.1505 

+90 

+27 

t  Tauri 

3ft 

0.18 

1.4 

18  56.2 

11  48.4 

+  4    3.7 

+0.3638 

0.5338 

0.1349 

+62 

-  9 

W.  iv.,  650 

6 

0.131      0.8 

20  27.2 

16  26.5 

+  8  33.0 

-0.6942 

0.5351 

0.1274 

0 

-85 

i  Tauri 

5 

-0.02 

-  0.5 

+21  25.9 

SO    4   19.9 

-  3  56.4 

-0.3806 

0.5382 

+0.1072 

+18 

-46, 

I  Tauri 

5ft 

o.:)0 

0.8 

20  16.4 

6  36.7 

-  1  44.0 

+1.1360 

0.5388 

0.1026 

+90 

+44  | 

.105  Tauri 

6 

+  .1,1 

0.5 

21  334 

6  38.1 

-  1  426 

-0.2813 

0.5388     0.1026 

+24 

-40 ' 

108  Tauri 

6ft 

0.03 

0.2 

22    9.6 

10  12.5 

+  1  44.9 

-0.5893 

0.5403     0.0965 

+  6 

-60 

n  Tauri 

5ft 

0.05 

0.3 

21  59.0 

12     1.3 

+  3  30.1 

-0.2210 

0.5404  1    0.0929 

+27 

-36 

o  Tauri 

6 

+0.10 

-  0.3 

+21  50.5 

15  59.1 

+  7  20.2 

+0.2878 

0.5420  ,  +0.0857 

+57 

-  8 

B.A.C.  1801 

6 

+0.17 

-  0.2 

+23    9.2 

23  21.4 

-  9  31.8 

-0.5868 

0.54321+0.0721 

+  6 

-57 
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ELEM 

:ents  for  the  prediction  op  occultations. 

JANUARY. 

THB  STAtt'8 

1 

At  Conjunction  in  K.  A.                      f  pj™ ^JJ 

Name. 

Mac. 

189 
Aa 

from 

D.0.         | 

1 

Apparent  , 

Declination. 

Washington 
Mean  Time. 

UourAnzU' 
II 

h    m 

-  1   10.5 

-  0     5.8 
+  1     66 
+  2  26.4 
+  3  36.9 

y 

X1 

V 

N 

t 

141  Tauri 

1  Geminorum 

2  Geminorum 

3  Geminorum 
6  Geminorum 

64 

5 

7 

64 

64 

+0*25 
0.26 
0.26 
0.28 
0.28 

-d'.4 
0.2 
0.2 
0.2 
0.4 

+22°  23.9 
23  16.1 
23  38.8 
23    7.8 
22  55.9 

(1     h    m 
31    7  59.7 
9     6.6 

10  21.5 

11  44.1 

12  56.9 

+0.7912 
-0.1147 
-0.4714 
+0.1683 
+0.4437 

0.5450 
0.5450 
0.5454 
0.5451 
0.5453 

+0.0544 
0.0521 
0.0493 
0  0466 
0.0439 

+98 
+33 
+13 
+50 
+69 

+23 
-26. 
-461 
-10 
♦  5 

t]  Geminorum 
9  Geminorum 
fi  Geminorum 

34 
64 
3 

+0.29 

0.30 

+0.33 

-0.5 

0.2 

-0.5 

+22  32.3 

23  46.7 

+22  34.2 

14  9.3 

15  6.4 
17  55.2 

+  4  46.9 
+  5  42.1 
+  8  25.3 

+0.9317 
-0.4049 
+1.0410 

0.5455 
0.5458 
0.5466 

+0.0420 

0.0403 

+0.0341 

+90 
+17 
+90 

+33 
-41 
+41 

FEBRUARY.                                                                                1 

o)  Geminorum 
44  Geminorum 
48  Geminorum 
58  Geminorum 

54 
6 
6 
64 

+0.46     -0.6 
0.47       0.9 
0.49       0.5 
0.52|      1.1 

+24  22.2 

22  48.1 
24   18.8 

23  9.3 

1  12  14.6    +  2    8.4  j-0.6816 
13  37.5    +  3  28.6+1.0555 
16  54.6 '  +  6  39.0  -0.6575 
22    4.4    +11  38.5   +0.5315 

0.5474   -0.0037 
0.5474     0.0066 
0.5473     0.0133 
0.5473  |    0.0237 

0l-60 
+90+45 
+  2  !  -59 , 
+77J+II 

82  Geminorum 
84  Geminorum 

7  Cancri 

fix  Cancri 

/**  Cancri 

64 
64 
64 
64 

54 

+0.59 
0.59 
0.61 
0.61 
0.61 

-1.3 
1.6 
1.7 
1.5 
J. 7 

+23  24.7 
22  36.9 
22  22.7 
22  57.0 
21  54.1 

a    9  47.0 
11  53.2 

16  58.5 
18    7.4 

18  49.7 

-  1     2.0 
+  1     0.0 
+  5  55.3 
+  7     1.9 
+  7  42.9 

-0.1760 
+0.6019 
+0.5723 
-0.1371 
+0.9815 

0  5464 
0.5463 
0.5455 
0.5455 
0.5454 

-0.0481 
0.0524 
0.0626 
0.0648 
0.0663 

+30  1-28 
+84+12 
+81  !+io 
+32 1  -28 
+90  |  +35 

ri  Cancri 
y  Cancri 

B.A.C.3206 
if  Leonia 
42  Leonia 

54 

44 

64 
6* 

+0.63 
0.64 
0.58 
0.62 
0.59 

-2.0 
2.5 
2.5 
3.6 
3.6 

+20  48.9 
21  51.9 
20  15.8 
17  17.9 
15  31.8 

3  6  39.0 

11  40.5 

4  7  43.2 
3    4  47.9 

12  6.5 

-  4  50.9 
+  0    0.8 

-  4  34.9 

-  8    9.4 

-  1     4.2 

+1.2665 
-0.3697 
-0.9208 
-0.7982 
-0.0916 

0.5425 
0.5414 
0.5:552 
0.5284 
0.5268 

-0.0891 
0.0<>84 
0.1 329 
0.1648 
0.1742 

+90 
+19 
-14 
-  5 
+35 

+61 
-45 
-70 
-73 
-38 

/  Leonia 
u  Virginia 
f  Virginia 
v  Virginia 
7T  Virginia 

6 
5i 
4 
44 

+0.56 
0.41 
0.38 
0.38 
0.33 

-3.6 
3.6 
3.8 
4.4 
3.3 

+14  42.0 
8  44.6 
8  52.2 

7    8.8 
7  13.6 

17  21.3 

7    3  30.4 

7    3.5 

7  22.0 

15  12.2 

+  4     1.0 
-10  50.8 

-  7  23.9 

-  7    5.9 
+  0  30.6 

-0.1099 
-0.3623 
-1.2610 
+0.5453 
-1.2440 

0.5258 
0.5170 
0.5170 
0.5169 
0.5160 

-0.1806 
0.2125 
0.2154 
0.2154 
0.2197 

+34 
+20 
-39 
+75 
-37 

-39 
-SO 
-81  , 
-10 
-83 

c  Virginia 
B.A.C.4254 

80  Virginia 
88  Virginia 
f  >  Libras 

54 

6 

6 

64 

6 

+0.27 

+0.19 

-0.08 

0.14 

0.46 

-2.9 

2.7 

1.1 

-0.5 

+0.2 

+  3  55.5 

+  2  27.7 

-  4  50.1 

6  17.3 

11  27.0 

8  1  23.9 
10  47.1 

9  16    9.6 
22  35.5 

11    6  40.1 

+10  24.3 
-  4  28.9 
+  0     1.4 
+  6  15.6 
-10  40.4 

+0.0631 
-0.4785 
+0.6241 
+0.7120 
-0.7947 

0.5160 
0.5160 
0.5230 
0.5255 
0.5423 

-0.2247 
0.2269 
0.2272 
0.2251 
0.2040 

+43 

+14 
+80 

+84 
-  8 

-36 
-69' 

-  7 

-  2 
-90 

o'  Librae 
o*  Libras 
C1  Librae 
C3  Libra* 
^  Librie 

64 

64 

6 

6 

54 

-0.62 
0.68 
0.68 
0.70 
0.67 

+1.4 
1.0 
1.5 
2.0 
1.4 

-15    9.0 
14  44.5 
16  19.9 
16  13.8 
16  28.7 

18  54.7 

19  49.9 

22  10.0 

23  15.2 
19    0  15.6 

+  1     9.7 
+  2    3.1 
+  4   18.3 
+  5  21.3 
+  6  19.7 

+0.6302 
+0.0345 
+1.2380 
+0.9309 
+1.0035 

0.5505 
0.5518 
0.5529 
0.5545 
0.5552 

-0.1906 
0.1897 
0.1865 
0.1854 
0.1842 

+72 
+35 
+74 
+74 
+74 

-  5 
-38 
+40 
+13 
+18 

rj  Librae 
0  Librie 
.     v*  Scorpii 
y  Ophiuchi 
X  Ophiuchi 

6 

44 

44 

44 

44 

-0.73 
0.79 
0.91 
0.99 
1.00 

+0.8 
l.l 
1.7 
1.6 
1.0 

-15  19.2 
16  24.4 
19  10.5 
19  46.8 
18  12.4 

5  14.5 

9  29.8 

17  17.5 

22  24.3 

23  39.6 

+1 1     8.2 

-  8  45.5 

-  1    14.5 
+  3  41.0 
+  4  53.7 

-1.0925 
-0.7117 
+0.8480 
+0.6813 
-1.1070 

0.5589  '-0.1770 
0.5626     0.1706 
0.5681      0.1575 
0.5733     0.1488 
0.5740     0.1462 

-31 
-  7 
+71 
+69 
-36 

-90 
-90 
+  8 
-  2 
-90 

1     £  Ophiuchi 

1  58  Ophiuchi 

4  Sagittarii 

i     7  Sagittarii 

P.  xvii,  330 

r> 

54 

r>4 

6 

r>4 

-1.29 
1.38 
l.4i) 
1 .50 
1.50 

+1.4 

0.1 

0.2 

+0.2 

-0.2 

-20  59.6 
21   37.8 

23  48.3 

24  16.8 

23     8.4 

13  21   32.8 

14  6  19.9 

12  35.4 

13  44.9 

14  4.1 

+  I  56.7 
+10  22.8 

-  7  37.0 

-  6  30.3 

-  6  11.8 

-0.9714 
-1.1040 
+0.6443 
+1.0520 
-0.1085 

0.5909 
0.5978 
0.6015 
0.6023 
0.6026 

-0.0992 
0.0776 
0.0610 
0.0581 
0.0568 

-32 
-44 
+60 
+66 
+14 

-90 
-90 
-  3 
+26 
-46 

9  Sagittarii 
P.  xvii,  334 
B.A.C.6I61 

24  Sagittarii 

25  Sagittarii 

6 
54 
54 
6 

64 

-1.51 
1.50 
1.54 
1.62 
1.62 

+0.2 

-0.3 

0.4 

1.0 

1.0 

-24  21.8 

22  50.5 

23  43.5 

24  68 
24  18.3 

14     8.3 

14   11.4 

17     8.5 

1*     1  30.5 

1   45.1 

-  6    7.8 

-  6     4.9 

-  3  15.0 
+  4  46.1 
+  5     0.2 

+  1.1130 
-0.4140 
+0.3150 
+0.3903 
+0.5746 

0.6027 
0.6027 
0.6040 
0.6075 
0.6075 

-0.0564 
0.0564 
0.0488 
0.0252 
0.0249 

+66 
-25 
+37 
+39 
+53 

+32 
-67 
-22 
-17' 

-  7 

B.  AC.  6343 
26  Sagittarii 

64 
64 

-1.63 
-1.64 

-1.7 
-1.3 

-23  35.9 
-23  56.1 

3  15.2 

4  29.8 

♦  6  26.5 
+  7  37.9 

-0.1642 
+0.1476 

0.6074 
0.6082 

-0.0207 
-0.0166 

+  8   -60. 
+24  ,  -31 ! 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

The  Stab's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

5 
5 

64 
54 

64 

Red'ns  from 
1890.0. 

Aa          AS 

Apparent 
Declination. 

-21?  52.7 

22  48.5 

23  18.8 

24  43.3 
24  37.6 

Washington 
Mean  Time. 

(1    h    ni 
15    9     7.1 

9  28.1 

9  47.8 

20  38.7 

20  41.1 

Horn-Angle 

h     111 
-11  56.3 
-11  36.2 
-11   17.4 

-  0  53.9 

-  0  51.6 

Y 

x' 

0.6098 
0.6102 
0.6102 
0.6118 
0.6118 

y' 

N. 

-3§ 
-43 
-13 
+65 
+65 

8. 

-^° 
-90 
-76! 

+24 
+17  j 

v1  Sagittarii 
vs  Sagittarii 

B  A  C  6448 
Xi  Sagittarii 
i    x*  Sagittarii 

8 

-1.67 
1.69 
1.70 
1.83 
1.83 

2.2 

2.2 
3.0 
3.1 

-0.9486 
-1.0200 
-0.5199 
+1.0280 
+0.9354 

-0.0033 

0.0028 

-0.0018 

+0.0297 

0.0298 

1    x3  Sagittarii 
53  Sagittarii 
B.A.C.  6727 
4  Capricorn i 

54 
64 
6 
6 

-1.83 

1.84 
1.84 
1.92 

-  3.1 

3.9 
3.9 
5.6 

-24  10.7 
23  40.6 
23  40.9 
22    9.0 

NEW 

20  44.3 
1«    2    3.7 

2  10.3 
16  18.6 

MOON. 

-  0  48.5 
+  4  17.4 
+  4  23.7 

-  6    3.8 

+0.4933 
+0.1993 
+0.2076 
-0.3706 

0.6118 
0.6121 
0.6121 
0.6115 

+0.0300 
0.0453 
0.0458 
0.0860 

+46 
+29 
+30 
+  3 

-12 
-28 
-28 
-63 

j(fl  Aquarii 
•^r3  Aquarii 
i*  Aquarii 
B.A.C.  85*74 

4 
4 

44 
7 

-1.77 
1.77 
1.76 
1.70 

-11.7 
11.7 
12.1 
11.6 

-  9  41.4 
9  47.2 
10  12.9 
6  59.7 

19  15  19.9 
16  13.2 
16  40  6 

90    5  42.9 

-  9  49.3 

-  8  58.0 

-  8  31.5 
+  4    3.3 

-0.9369 
-0.6423 
-0.1115 
-0.3383 

0.5681 
0.5674 
0.5667 
0.5585 

+0.2238 
0.2245 
0.2248 
0.2345 

-15 
+  3 
+31 
+20 

-90 
-84 
-46 
-59 

30  Piscium 
33  Piscium 
B.A.C.  17 

14  Ceti 

15  Ceti 

44 

5 
6 
6 
64 

-1.66 
1.66 
1.63 
1.57 
1.56 

-11.9 
11.8 
11.2 

10.9 
10.9 

-  6  37.8 
6  19.6 
5  517 
1     6.8 

-  1     68 

1 1  45.0  i  +  9  53.0 

13  17.0'  +11  21.8 

15  32.7    -10  27.1 

91    3     9.0  ;  +  0  45.9 

4  20.1     +  1  54  6 

+0.7209 
+0.7780 
+0.8500 
-1.1765 
-0.8948 

0.5552 
0.5541 
0.5527 
0.5464 
0.5464 

+0.2375 
0.2379 
0.2389 
0.2409 
0.2411 

+83 

+74 
+84 
-29 
-10 

-A 

+  7 
-90 ! 

-90 ; 

26  Ceti 

29  Ceti 
,  33  Ceti 
1  35  Ceti 
/  Piscium 

6 

64 

6 

64 

5 

-1.52 
1.45 
1.44 
1.44 
1.43 

-10.4 
105 

9.9 
10.1 

9.6 

+  0  46.4 
1  24.9 
1  51.5 
1  53.2 
3     1.9 

16  25.1     -10  24.2 

18  23.8 ;  -  8  29.2 

19  37.2    -  7  18.2 

20  33.5  ,  -  6  23.8 
23     4.0    -  3  58.1 

+0.0838 
-0.1027 
-0.2654 
-0.0702 
-0.6536 

0.5408 
0.5405 
0.5396 
0.5388 
0.5380 

+0.2395 
0.2390 
0.2385 
0.2380 
0.2370 

+44 
+34 
+26 
+36 
+  5 

-35 1 
-45 
-65 1 
-44 

-84 

v  Piscium 
i  64  Ceti 

f'Ceti 
i     £  Arietis 

B.A.C.  755 

44 

54 

44 

54 
64 

-1.32 
1.24 
1.22 
1.18 
1.17 

-9.3 
7.9 
7.7 
6.9 
6.8 

+  4  55.6 

8    3.2 

8  19.7 

10    66 

10    4.0 

«a  10  23.6    +  6  59.8  1 +0.0450 

93    0  51.5    -259.7+0.0680 

1  38.9    -  2  13.9! -0.0436 

7  22.3    +  3  18.8 '-0.6666 

8  19.2    +  4   13.8  ,  -0.4175 

0.5360 
0.5328 
0.5322 
0.5322 
0.5322 

+0.2318 
0.2215 
0.2206 
0.2158 
0.2150 

+42 
+44 
+38 
+  4 
+17 

-36- 
-34  1 

-40 ' 
-79 
-61 

1         B.A.C.830 
38  Arietis 

Lalande  5725 
B.A.C.1119 
1         B.A.C  1206 

6 
5 
6 
6 
6 

-1.20 
1.09 
1.01 
0.85 
0.79 

-  6.6 
6.0 
5.4 
3.6 
3.2 

+10  16.2 

11  5*.!l 

12  45.9 
16  10.7 
16  59.9 

15  58.5  '  +11   38.7 

17  8.9    -11    13  1 

94  3  34.4  ,  -  1     7.3 

18  31.8    -10  40.1 

95  2     8.0 ,  -  3  16.5 

+0.9842 
-0.5838 
+0.6697 
-0.0573 
+0.1654 

0.5320 
0.5319 
0.5323 
0.5337 
0.5341 

+0.2071 
0.2057 
0.1938 
0.1724 
0.1626 

+90 
+  8 
+88 
+37 
+49 

+18 
-72 
+  2 
-35 
-22 

'         B.A.C.  1240 
B.A.C.  1272 

1         Nkptunk 
u»  Tauri 
i  Tauri 

i 

6 
34 

-0.65 
0.70 

0.71 
0.59 

-  2.2 

2.8 

1.9 
1.8 

+17  53.0 

17  2.7 

18  56.3 

19  19.0 
18  562 

5  47.8    +  0  16.3 
8  15.9'  +  2  37.6 

8  34.9    +  2  58.0 

9  46.7 ,  +  4     7.5 
19    5.0    -10  52.0 

-0.2036 
+1.0890 
-0.9151 
-1.1430 

+0.6008 

0.5348 
0.5356 
0.5352 
0.5356 
0.5375 

+0.1569 
0.1535 
0.1526 
0.1509 
0.1356 

+28 
+90 
-13 
-31 

+82 

-41 
+33 
-71 
-71 
+  4 

|        W.iv,650 
i     i  Tauri 
105  Tauri 
108  Tauri 
|    n  Tauri 

6 

5 

6 

64 

54 

-0.55 
0.42 
0.39 
0.35 
0.33 

-  1.2 

0.7 
0.5 
0.0 
0.1 

+20  27.8 
21  25.9 

21  33.6 

22  9.6 
21  59.0 

23  38.9  '  -  6  27.0 

<J«  1 1  23.0  ,  +  4  54.3 

13  39.7    +  7    6.6 

17  11.9.  +10  31.9 

18  59.7    -II  43.9 

-0.4601 
-0.1442 
-0.0475 
-0.3547 
+0.0073 

0.5382 
0.5399 
0.5408 
0.5410 
0.5420 

+0.1276 
0.1062 
0.1024 
0.05)56 
0.0924 

+14 
+31 
+37 
+20 
+40 

-54 
-33 
-27 
-44 
-23 

o  Tauri 

B.A.C.  1801 
141   Tauri 
1     1   Geminorum 
1    2  Geminorum 

6    ,-0.27 

6  0.21 
64     0.10 
5       0.09 

7  1    0.09 

-  0  1 

+  0.3 

0.2 

0.4 

0.5 

+21  50.5 
23    9.2 

22  23.9 

23  16.1 

23  38.8 

22  55.3 '  -  7  56.0 
97    6  14.1     -  0  51.6 

14  49.2    +  7  26.5 

15  55.9    +  8  31.0 
17  10.6    ¥  9  43.2 

+0.5111 
-0.3677 
+0.9984 
+0.0939 
-0.2615 

0.5421 
0.5441 
0.5449 
0.5450 
0.5451 

+0.0845+74 
0.0708+19 
0.0531+90 
0.0509+45 
0.0484    +25 

+0.0456+64 
0.0442  -25 
0.0433+90 
0.0406  +90 
0.0386  +28 

+  5 
-42 
+37 
-14 
-33 

1     3  Geininorum 
i    5  Geminorum 

6  Geminorum 
1    t)  Geminorum 

9  Geminorum 

64   -0.06 
64     0.04 
6A     0.05 
34     0.04 
64   -0.02 

+  0.4 
0.8 
0.4 
0.2 
0.6 

+23    7.8 
24  26.6 
22  55.9 

22  32.3 

23  46.7 

18  32.8  1  +11     2.7 

19  2I.4I  +11  49.7 

19  4531-11  47.1 

20  57.6    -10  37.2 

21  54.3  |  -  9  42.5 

+0.3721 
-1.0420 
+0.6465 
+1.1310 
-0.2026 

0.5449 
0.5449 
0.5449 
0.5449 
0.5449 

+  1 
-66 
+16 
+49 
-29 

fi  Geminorum 
a  Geminorum 

3    ,    0.00 
541+0^1 

+  0.3 
+  0.7 

+22  34.2 
+24  22.2 

98    0  42.6    -  6  59.7 
18  59.9!  +10  41.2 

+1.2345 

-0.5024 

0.5455 
0.5459 

+0.0328+90 
-0.00521+11 

+60 
-45 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 


FEBRUARY. 


The  Star's 


Name. 


44  Geminorum 
48  Geminorum 


Man. 


Red'ns  from 
1890.0. 


+0.22 
+0.26 


+  0.3 
+  0.6 


Apparent 
Declination. 


+22  48.1 
+24   18.8 


At  Conjunction  ihB.  A. 


Washington 
Mean  Time. 


d     h    m 
»8  20  22.7 
23  39.8 


Hour  Angle 
H 


h    m 
-11  58.8 
-  8  48.3 


+1.2260 
-0.4881 


0.5459 
0.5455 


-0.0083 
-0.0151 


Limiting  > 
Parallel*. 


N. 


+9(? 
+12 


MARCH. 


58  Geminorum 
82  Geminorum 
84  Geminorum 

7  Cancri 

H*  Cancri 

p*  Cancri 
y  Cancri 

B.A.C.3206 
7]  Leonis 
42  Leonis 

i  Leonis 
u  Virginis 
v  Virginis 
c  Virginis 
B.  AC.  4254 

80  Virginis 
88  Virginis 
B.  AC.  4647 

94  Virginis 

95  Virginis 

£' Librae 

01  Libras 

02  Libras 
C  Libre 
C3  Libre 

£«  Libre 
0  Libre 
v2Scorpii 

Mars 
if/  Ophiuchi 

4  Sagittarii 
7  Sagittarii 

P.  xvii,  330 
9  Sagittarii 

P.  xvii,  334 

B.A.C.6I6I 

24  Sagittarii 

25  Sagittarii 
B.A.C.6343 

26  Sagittarii 

B.A.C.6369 
vx  Sagittarii 

B.A.C.6448 
Xx  Sagittarii 
^Sagittarii 

X*  Sagittarii 

A1  Sagittarii 

53  Sagittarii 

B.  AC.  6727 
4  Capricorni 

17  Capricorni 
it  Capricorni 


64 

+0.31 

+0.2 

64 

0.43 

+0.1 

64 

0.45 

-0.2 

64 

0.49 

0.5 

64 

0.50 

0.2 

54 

+0.48 

-0.5 

44 

0.60 

1.0 

64 

0.59 

1.9 

34 

0.81 

3.3 

6 

0.82 

3.8 

54 

+0.82 

-4.0 

6 

0.80 

5.0 

4 

0.79 

5.2 

54 

0.80 

5.3 

6 

0.71 

5.4 

6 

+0.56 

-4.6 

64 

0.54 

4.4 

64 

0.52 

4.2 

64 

0.44 

4.1 

6 

0.48 

3.8 

6 

+0.30 

-3.3 

64 

0.23 

2.2 

64 

0.19 

2.4 

6 

0.18 

1.6 

6 

0.17 

1.5 

54 

+0.14 

-1.9 

44 

+0.04 

2.0 

44 

-0.02 

1.1 

44 

0.10 

1.1 

54 

-0.62 

-0.5 

6 

0.64 

0.5 

54 

0.64 

0.9 

6 

0.64 

0.5 

54 

0.64 

1.0 

54 

-0.69 

-0.8 

6 

0.78 

1.0 

64 

0.79 

0.9 

64 

0.80 

1.3 

64 

0.82 

1.2 

6 

-0.85 

-0.8 

5 

0.87 

1.7 

64 

0.90 

1.7 

•r>4 

1.04 

1.8 

64 

1.04 

1.9 

54 

-1.03 

-2.0 

6 

1.09 

2.0 

64 

1.11 

1.7 

6 

1.11 

1.7 

6 

1.23 

3.7 

6 

-1.35 

-4.7 

5 

-1.41 

-5.6 

+23    9.3 

23  24.7 
22  36.9 

22  22.7 

32  57.0 

+21  54.1 

21  51.9 
20  15.8 
17  17.9 
15  31.8 

+14  41.9 

8  44.5 

7     8.7 

3  55.5 

+  2  27.7 

-  4  50.1 

6  J  7.3 

7  31.0 

8  22.0 
8  47.3 

-11  27.0 

15  9.0 
14  44.5 

16  19.9 
16  13.8 

-16  28.7 
16  24.4 

19  10.5 

20  1.8 
19  46.8 

-23  48.3 

24  16.8 

23  8.4 

24  21.8 

22  50.5 

-23  43.5 
24  6.8 
24  18.3 

23  35.9 
23  56.1 

-25    7.2 

22  52.7 

23  18.8 

24  43.3 
24  37.6 

-24  10.7 
24  57.6 
23  40.7 
23  40.9 
22    9.0 

-21  54.9 
-20  17.5 


1  4  49.5 
16  32.6 
18  38.8 
23  44.4 

9    0  53.3 

1  35.6 

18  27.0 

3  14  29.2 

4  11  30.1 
18  46.7 

23  59.6 

•    9  52.2 

13  41.5 

7  7  31.8 

16  48.8 

8  21  53.6 

9  4  16.6 

7  35.3 
13  9.3 
13  21.8 

lO  12  14.2 

110  30.9 
I  26.2 

3  47.2 

4  52.7 

5  53  5 

15  12.3 
23     5.4 

19     1  30.6 
4   16.8 

13  19  17.4 

20  29.0 
20  48.6 
20  53.0 
20  56.1 

23  58  3 

14  8  35.4 

8  50.5 

10  23.3 

11  40.:> 

12  47.9 

16  26.5 

17  8.5 

15  4  21.1 
4  23.6 

4  26.9 

8  28  4 

9  57.2 

10  4.0 
10    0  41.3 

11  38.7 

18  51.0 


-  3  48.8 

+0.6913 

0.5451 

-0.0255 

+  7  31.1 

-0.0333 

0.5445 

0.0500 

+  9  53.2 

+0.7432 

0.5444 

0.0540 

-  9  31.2 

+O.7025 

0.5439 

0.0641 

-  8  24.6 

-0.0055 

0.5437 

0.0663 

-  7  43.7 

+1.1109 

0.5435 

-0.0677 

+  8  34.9 

-0.2675 

0.5403 

0.1004 

+  3  58.7 

-0.8604 

0.5348 

0.1355 

+  0  20.3 

-0.7821 

0.5299 

0.1674 

+  7  23.5 

-0.0931 

0.5274 

0.1767 

-II  33.1 

-0.1204 

0.5268 

-0.1837 

-  2  41.5 

-0.4512 

0.5201 

0.2163 

+  1  1.1 

+0.4449 

0.5198 

0.2187 

-  5  40.3 

-0.0770 

0.5195 

0.2281 

+  3  20.2 

-0.6357 

0.5199 

0.2308 

+  7  32.8 

+0.4081 

0.5258 

-0.2298 

-10  15.9 

+0.4850 

0.5278 

0.2278 

-  7  3.3 

+1.0300 

0.5293 

0.2263 

-  1  i$9.7 

-  1  127.6 

+0.6748 

0.5310 

0.2234 

+1.0720 

0.5313 

0.2234 

-  3  18.9 

-1.0555 

0.5413 

-0.2054 

+  8  33.3 

+0.3680 

0.5507 

0.1913 

+  9  26.8 

-0.2326 

0.5513 

0.1901 

+11  43.0 

+0.9757 

0.5522 

0.1870 

-11  13.8 

+0.6661 

0.5524 

0.1854 

-10  15.0 

+0.7370 

0.5531 

-0.1839 

-  1  15.6 

-0.9861 

0.5589 

0.1702 

+  6  20.8 

+0.5851 

0.5648 

0.1571 

+  8  40.8 

+1.0960 

0.5530 

0.1496 

+11  22.0 

+0.4168 

0.5675 

0.1475 

+  0  52.6 

+0.4068 

0.5928 

-0.0598 

+  2  14 

+0.8208 

0.5928 

0.0563 

+  2  20.2 

-0.3554 

0.5JJ28 

0.0555 

+  2  24.4 

+0.8816 

0.5928 

0.0554 

+  2  27.3 

-0.6666 

0.5928 

0.0551 

+  5  22.4 

+0.0762 

0.5944 

-0.0470 

-10  21.3 

+0.1619 

0.5970 

0.0236 

-10  6.8 

+0.3490 

0.5971 

0.0233 

-  8  37.7 

-0.3980 

0.5976 

0.0186 

-  7  23.9 

-0.0791 

0.5976 

0.0151 

-  6  19.0 

+1.1030 

0.5978 

-0.0125 

-  2  49.2 

-1.1900 

0.5994 

0.0020 

-  2  9.0 

-0.7508 

0.5997 

-0.0003 

+  8  36.2 

+0.8389 

0.6008 

+0.0302 

+  8  38.6 

+0.7433 

0.6008 

0.0314 

+  8  41.8 

+0.2937 

0.6008 

+0.0314 

-II  26.5 

+1.2260 

0.6008 

0.0424 

-10  1.4 

+0.0050 

0.6011 

0.0462 

-  9  54.8 

+0.0134 

0.601 1 

0.0462 

+  4  6.8 

-0.6343 

0.5963 

0.0834 

-  9  22.2 

+0.3150 

0.5951 

+0.1142 

-  2  27.1 

-0.4217 

0.5926 

+0.1317 

+90 
+38 
+90 
+90 
+39 

+90 
+25 

-  9 

-  4 
+35 

+33 
+16 

+67 
+36 
+  6 

+64  -18: 
+69  -14  I 
+**  +18 
+81 
+81 

-24 

+54 
+22 
+74 
+7*2 

+73 
-24 

+64 
+70 
+52 

+43 
+66 
+  2 
+66 
-16 

+23 
+25 
+36 

-  5 
+12 

+65 
-58 
-26 
+65 
+65 

+34 
+65 
+19 
+20 
-12 

+42  -22 
+  5-67 


OCCULTATIONS,  1890. 


427 


ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

MARCH. 

THB  STAB'8 

At  Conjunction  in  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

54 

RecPna  from 
1890.0. 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hour  Angle 
H 

Y 

x' 

y1 

N. 

+6§ 

8. 
+^ 

Aa 

44 

1    x  Capricorni 
.  27  Capricorni 

-1.43 

-55 

-21°  38.2 

(1     h    m 
10  20  28.4 

h    m 
-  0  53.6 

+1.1400 

0.5902 

+0.1357 

64 

1.42 

5.6 

20  59.9 

20  52.2 

-  0  30.7 

+0.5550 

0.5916 

0.1367 

+60 

-  9 

l     0  Capricorni 

54 

1.45 

5.7 

21     6.6 

23  17.5 

+  1  48.9 

+1.0030 

0.5910 

0.1417 

+69 

+20 

!     e  Capricorni 

44 

1.48 

6.5 

19  57.6 

IT    7  55.0 

+10    6.3 

+1.1580 

0.5860 

0.1604 

+70 

+33 

k  Capricorni 

5 

1.49 

6.7 

19  22.2 

10  10.6 

-11  43.3 

+0.9385 

0.5848 

0.1647 

+71 

+14 

29  Aqnarii      mult. 

64 

-1.53 

-7.6 

-17  29.8 

18  17.6 

-  3  54.9 

+0.4717 

0.5813 

+0.1808 

+59 

-14 

50  Aqnarii 

6 

1.43 

8.6 

14     5.4 

18    3  29.3 

+  4  56.1 

-1.2000 

0.6757 

0.1963 

-39 

-90 

ra  Aquarii 

i 

4 

1.59 

9.1 

-14  10.6 
NEW 

14     9.9 
MOON. 

-  8  46.7 

+1.0650 

0.5695 

0.2117 

+76 

+55 

|    /  Piscium 

5 

-1.56 

-9.6 

+  3    1.9 

91    9  24.6 

+  8  10.7 

-0.2803 

0.5415 

+0.2405 

+25 

-56 

v  Piscium 

44 

1.53 

9.4 

4  55.7 

20  36.4 

-  4  59.3 

+0.2238 

0.5408 

0.2359 

+53 

-27 

64  Ceti 

54 

1.49 

8.4 

8    3.2 

99  10  50.8 

+  8  47.7 

+0.2796 

0.53M 

0.2260 

+56 

-23 

|    TCeti 

44 

1.48 

8.3 

8  19.7 

11   37.4 

+  9  32.7 

+0.1684 

05387 

0.2252 

+50 

-29 

f  Arietis 

54 

1.46 

7.6 

10    6.6 

17  14.7 

-  9    0.7 

-0.4372 

0.5385 

0.2202 

+17 

-63 

j         B.  AC.  755 

64 

-1.46 

-7.3 

+10    4.0 

18  10.4 

-  8    6.9 

-0.1899 

0.5382 

+0.2192 

+30 

-47 

31   Arietis 

54 

1.44 

7.0 

11  58.2 

22  50.6 

-  3  35.7 

-1.1710 

0.5382 

0.2145 

-30 

-78 

B.A.C.830 

6 

1.43 

7.3 

10  162 

93    1  40.6 

-  0  51.2 

+1.2145 

0.5378 

0.2110 

+90 

+37 

38  Arietis 

5 

1.43 

6.9 

11  58.9 

2  49.5 

+  0  15.5 

-0.3398 

0.5383 

0.2100 

+22 

-56 

Lalande  5725 

6 

1.36 

6.2 

12  45.9 

13     1.9 

+10    8.2 

+0.9156 

0.5387 

0.1976 

+90 

+16 

B. AC. 1119 

6 

-1.27 

-4.5 

+16  10.6 

94    4  38.2 

+  1  14.3 

+0.2186 

0.5403 

+0.1759 

+53 

-21 

|        B.A.C.1206 

6 

1.21 

4.0 

16  59.8 

1 1     5.9 

+  7  29.3 

+0.4474 

0.5407 

0.1658 

+68 

-  8 

B.A.C.1240 

6 

1.19 

3.4 

17  52.9 

14  40.5 

+10  56.9 

+0.0822 

0.5410 

0.1599 

+45 

-25 

I        Neptune 

19    3.1 

18  15.3 

-  9  35.3 

-0.6110 

0.5413 

0.1540 

+  6 

-66 

u»  Tauri 

6 

1.16 

2.8 

19  19.0 

18  34.4 

-  9  16.9 

-0.8476 

0.5423 

0.1536 

-  8 

-71 

i     e  Tauri 

34 

-1.07 

-2.6 

+18  56.2 

9ft    3  40.8 

-  0  28.4 

+0.8884 

0.5429 

+0.1376 

+90 

+21 

W.  iv,  650 

6 

1.04 

1.9 

20  27.8 

8    9.2 

+  3  51.2 

-0.1622 

0.5433 

0.1297 

+31 

-36 

i  Tauri 

5 

0.9 1 

I.I 

21  25.9 

19  39.9 

-  9    0.9 

+0.1540 

0.5451 

0.1078 

+49 

-17 

105  Tauri 

6 

0.89 

0.9 

21  33.6 

21  53.7 

-  6  51.6 

+0.2504 

0.5459 

0.1035 

+55 

-11 

108  Tauri 

64 

0.&5 

0.4 

22    9.6 

96    1  22.1 

-  3  30.1 

-0.0563 

0.5459 

0.0962 

+37 

-26 

'    n  Tauri 

54 

-0.83 

-0.4 

+21  59.0 

3    8.1 

-  1  47.7 

+0.3055 

0.5459 

+0.0933 

+59 

-  7 

o  Tauri 

6 

0.78 

0.4 

21  50.5 

6  59.7 

+  1  56.2 

+0.8037 

0.5459 

0.0854 

+90 

+21 

1         B.A.C.180I 

6 

0.70 

-0.8 

23    9.2 

14  11.8 

+  8  53.9 

-0.0675 

0.5469 

0.0711 

+36 

-25 

1   Geminorum 

5 

0.58 

+0.4 

23  16.1 

23  45.6 

-  5  51.5 

+0.3901 

0.5474 

0.0509 

+65 

+  2 

2  Geminorum 

7 

0.60 

0.8 

23  38.8 

97    0  59.3 

-  4  40.3 

+0.0348 

0.5474 

0.0482 

+42 

-17 

3  Geminorum 

64 

-0.57 

+0.7 

+23    7.8 

2  20.6 

-  3  21.8 

+0.6666 

0.5474 

+0.0458 

+90 

+17 

5  Geminorum 

64 

0.55 

1.2 

24  26.7 

3    8.6 

-  2  35.4 

-0.7437 

0.5474 

0.0458 

-  3 

-66 

6  Geminorum 

64 

0.55 

1.1 

22  55.9 

3  32.3 

-  2  12.5 

+0.9361 

0.5474 

0.0430 

+90 

+33 

9  Geminorum 

64 

0.53 

0.9 

23  46.7 

5  39.7 

-  0    9.4 

+0.0936 

Q.5478 

0.0385 

+46 

-13 

e  Geminorum 

34 

0.37 

1.7 

25  14.4 

18    1.7 

+11  47.8 

-1.2060 

0.5468 

+0.0121 

-44 

-65 

u  Geminorum 

54 

-0.26 

+23 

+24  22.2 

9S    2  34.3 

-  3  56.7 

-0.2192 

0.5464 

-0.0061 

+27 

-27 

48  Geminorum 

6 

0.20 

1.8 

24  18.8 

7  12.7 

+  0  32.3 

-0.2026 

0.5457 

0.0156 

+28 

-27 

52  Geminorum 

64 

0.18 

2.1 

25    4.5 

.8  14.2 

+  I  31.8 

-1.0670 

0.5457 

0.0177 

-27 

-65 

58  Geminorum 

64 

0.13 

1.4 

23    9.3 

12  21.0 

+  5  30.4 

+0.9670 

05457 

0.0262 

+90 

+37 

k  Geminor.  mult. 

34 

-0.01 

2.0 

24  39.7 

22    5.1 

-  9    4.8 

-1.0590 

0.5438 

0.0466 

-26 

-65 

82  Geminorum 

64 

+0.01 

+1.6 

+23  24.7 

99    0    2.0 

-  7  11.8 

+0.2307 

0  5435 

-0.0506 

+54 

-  8 

84  Geminorum 

64 

0.03 

1.3 

22  36.9 

2    8.2 

-  5    9.8 

+1.0020 

0.5428 

0.0547 

+90 

+37 

7  Cancri 

64 

0.10 

1.2 

22  22.7 

7  13.5 

-  0  14.4 

+0.9576 

0.5421 

0.0648 

+90 

+33 

I    fix  Cancri 

64 

0.1 1 

1.3 

22  57.0 

8  22.2 

+  0  52.0 

+0.2491 

0.5420 

0.0670 

+55 

-  8 

■     y  Cancri 

44 

0.30 

+0.8 

21  51.9 

SO    1  56.9 

-  6    7.5 

-0.0332 

0.5373 

0.1012 

+38 

-26 

B.A.C.3206 

64 

+0.51 

-0.2 

+20  15.8 

22    2.0 

-10  40.8 

-0.6600 

0.5327 

-0.1365 

+  3 

-68 

ij  Leonis 

_** 

+0.68 

-1.7 

+17  17.9 

31  19    6.3 

+  9  44.2 

-0.6162 

0.5272 

-0.1687 

+  6 

-69 

APRIL. 

42  Leonis 

6 

+0.71 

-2.2 

4-15  31.8 

1    2  23.7 

-  7  11.8 

+0.0565 

0.6250 

-0.17851+431-30 

i  Leonis 

_54 

+0.73 

-2.5 

+14  41.9 

7  37.1 

-  2    7.9 

+CUM63 

0.5250 

-0.18531+41 1-33; 
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[tin* 
He)* 

APRIL. 

The  Stab'b 

Apparent 
Declination. 

At  Conjunction  in  P 

..  A. 

Limi 
Pan 

Name. 

i  Red'ns  from 
Mag.         18W.0. 

Washington 
Mean  Time. 

HonrAngle        v 
H              Y 

N. 

S. 

I     Aa 

a< 

< 

1 

0 

8 

+  §  44!o 

cl     h    m 

h     m 

0 

u  Virginia 

6   j+0.88 

-4.8 

a  17  26.7 

+  6  40.8  -0.3939 

0.5206   -0J2I9I 

+*20 

-61 

v  Virginia 

4    !    0.90 

5.1 

7     8.7 

21    15.0 

+|0  22.3  +0.4883 

05204     0.2215 

+70 

-13 

c  Virginia 

54     0.95 

6.0 

3  55.4 

»  14  57.9 

+  3  33.5  -0.0766 

0.5214     0.2317 

+36 

-44 

B.A.C.  4254 

6    ■    0.95 

5  9 

+  2  27.6 

4    0     9.4 

-II  31.5  -0.6572 

0.5228     0.2346 

+  5 

-84 

65  Virginia 

6       0.96 

6.2 

-  4  21.0 

22  47.8 

+10  25.8  +1.2200 

0.5277     0.2355 

+86  ,+33 

66  Virginia 

6     +0.96 

-6.2 

4  35.4 

23  23.9 

+11     0.8  +1.3320 

0.5280   -0.2355 

+85  +47 

80  Virginia 

6       0.95 

6.2 

4  50.2 

5    4  51.0 

-  7  42.2  +0.3070 

0.5303     0.2344 

+57  1  -24 

88  Virginia 
B.A.C  4647 

64     0  95 

6.2 

6  17.4 

11     7.8 

-  1  37.2  +0.3671  !  0.5320     0.2322 

+61  I -21 

64     0.95 

6.0 

7  31.1 

14  23.0 

+  1  32.0  +0.9036 

0.5343,    0.2310 

+82+9 

94  Virginia 

64     0.93 

5.9 

8  22.1 

19  51.5 

+  6  50.1   +0.5357 

0.5358     0.2282 

+71  !  -12 

95  Virginia 

6     +0.93 

-5.8 

-  8  47.4 

20    3.5 

+  7     1.7  +0.9303 

0.5358  -0.2277 

+8I1+II 

k  Virginia 

44     0.92 

5.8 

9  45.8 

23     1.0 

+  9  53.6  +1.2750 

0.5378  >    0.2261 

+801+40 

o1  Librae 

64     0.83 

4.5 

15    9.1 

7    6  35.1 

-  7  35.0   +0.1621 

0.5f60l    0.1 950 

+42  -31 

o9  Libras 

64  !    0.82 

4.7 

14  44.6 

7  29.5 

-  6  42.5  -0.4337  1  0.5558 ,    0.1933 

+111-67 

C3  Libra* 

6    ;    080 

3.8 

16  13.8 

10  52.5 

-  3  26.5   +0.4543 

0.5580     0.1890 

+59  -16 

£«  Libras 

54   +0.79 

-4.2 

-16  28.7 

11  52.3 

-  2  28.8  +0.5214 

0.5590   -0.1876 

+63-12 

6  Libra? 

44     0.73 

4.0 

16  24.4 

21      1.9 

+  6  21.4   -1.2040 

0.5640     0.1732 

-42 1  -90 

/?» Scorpii 

2    i    0.73 

3.2 

19  30.2 

8     1  59.5 

+11     8.5  ^1.1420 

0.5671      0.1644 

+70, +30 

fi*  Scorpii 

54      0  73 

3.2 

19  30.0 

1   59.6 

+11     8.6  +1.1390 

0.5671      0.1644 

+70  +30 

vJ  Scorpii 

4A     0.70 

3.2 

19  10.5 

4  48.1 

-10    9.1    +0.3425 

0.5693     0.1596 

+48  -21 

y\)  Ophiuchi 

44  1  +0.65 

-2.9 

-19  46.8 

9  55.2 

-  5  13.3  +0.1795 

0.5722   -0.1499 

+38,-30 

4>  Ophiuchi 
Mars 

44  |    0.63 

2.5 

21   13  8 

13  15.8 

-  2    0.0+1.1760 

0.5746     0.1435 

+69  +35 

1 

21  46.7 

20  22.7 

+  4  51.0   +0.7720 

0.5745     0.1264 

+68  +4 

c2  Ophiuchi 

5       0.40 

1.2 

23  52.6 

9  13  24.4 

-  2  46.5  +1.0590 

0.5880,    0.0881 

+66  +26 

4  Sagittarii 

54     0.27 

0.8 

23  48.3 

IO    0  39.4 

+  8     1.9  +0.1475 

0.5915     0.0596 

+28  -31 

7  Sagittarii 

6     +0.27 

-0.7 

-24  168 

1  51.0 

+  9  10.7  +0.5627 

0.5921    -0.0568 

+53 '-  8 

P.  xvii,  330 

54  <    0.26 

1.0 

23    8.4 

2  10.8 

+  9  29.8  -0.6170 

0.5921      0.0560 

-13-86 

9  Sagittarii 

6    i    0.27 

0.6 

24  21.8 

2  15.0 

+  9  33.8   +0.6237 

0.5921      0.0555 

+58-5 

P.  xvii,  334 

54:   0.26 

0.6 

22  50.5 

2  18.2 

+  9  36.8   -0.9253 

0.5921  '    0.0555 

-32  -90 

B.A.C. 6161 

54;    0.22 

0.8 

23  43.5 

5  20.7 

-II  27.9   -0.1847 

0.5932     0.0474 

+  9-51 

24  Sagittarii 

6    '+0.09 

-0.8 

-24    6.8 

13  59.3 

-  3  10.1    -0.0964 

0.5951    -0.0237 

+11    -46 

25  Sagittarii 

64!    0.09 

0.8 

24  18.3 

14   14.5 

-  2  55.4   +0.0914 

0.5951  1    0.0232 

+22  -35 

B.A.C.  6343 

64!    0.07 

0.7 

23  35.9 

15  47.8 

-  1  25.9   -0.6600 

0.5993,    0.0192 

-19. -90 

26  Sagittarii 

64  1    0.05 

0.5 

23  56.1 

17     5.3 

-  0  11.6  -0.3401 

0.5958,    0.0156 

-  3  -62 

B.A.C.  6369 

6   1+0.03 

1.1 

25    7.2 

18  13.2 

+  0  53.6  +0.8461 

0.5961    -0.0127 

+65  +10 

B.A.C.  6448 

64   -0.03 

-0.8 

-23  18.8 

22  35.8 

+  5    5.6  -1.0150 

0.5967     0.0000 

-43  -90 

$  Sagittarii 

54;  0.1 1 

0.3 

25  26.7 

11     6     7.8 

-11  40.5  +1.2230 

0.5961    +0.0203 

+65+46 

X1  Sagittarii 

54;    0.16 

0.3 

24  43.3 

9  55.4 

-  8     2.1    +0.5878 

0.5961      0.0309 

+53  -  7 

£3  Sagittarii 

64     0.16 

0.3 

24  37.6 

9  58.1 

-  7  59.5   +0.4932 

0.5960i    0.0311 

+46,-12 

^Sagittarii 

54  !    0.17 

•* 

0.4 

24  10.7 

10     1.4 

-  7  56.3   +0.0405 

0.5960     0.031 1 

+20  -38 

A1  Sagittarii 

6     -0.22 

-0.2 

-24  57.6 

14     6.1 

-  4     1.4+0.9831 

0.5958 ''  +0.0422 

+65  +20 

A*  Sagittarii 

44      0.23 

0.1 

25     7.5 

14  21.7 

-  3  46.5  +1.1620 

0.5958'    0.0431 

+65  +37 

53  Sagittarii 

64      0.25 

0.6 

23  40.6 

15  362 

-  2  35.0   -0.2499 

0.5955.    0.0465 

+  6-56 

B.A.C.  6727 

6       0.25 

0.7 

23  40.8 

'    15  43. 1 

-  2  28.4   -0.2415 

0  5955     0.0465 

+  6-55 

4  Capricorni 

6       0.43 

1.2 

22     8.9 

lil    6  35.8 

+11  48  7   -0.7992 

0.5916     0.0864 

-22  •  -90 

17  Capricorni 

6    '  -0.59 

-1.7 

-21  54.8 

17  47.7 

-  1  25.8  +0.0843 

0.5875   +0.1139 

+29  -35 

Tj  Capricorni 

5       0.65 

2.3 

20  17.4 

l.*l     1    10.4 

+  5  39.8   -0.6526 

0.5840     0.1309 

-  9  -89 

X  Capricorni 
27  Capricorni 

54     0.63 

2.0 

21   38.8 

2  50.0 

+  7  15.5  +0.9292 

0.5830      0.1349 

+68  +14 

64     0.68 

22 

20  59.9 

3  14.7 

+  7  39.3  +0.3406 

0.5826  !    0.1354 

+46  -21 

p  Capricorni 

:>4     0.71 

22 

21     6  6 

5  43.8 

+10    2.7+0.7976 

0.5818     0.1414 

+69  +  5 

1 

e  Capricorni 

44    -0.82 

-2.8 

-19  57.6 

14  35.2 

-  5  25.9  +0.9663 

0.5769   +0.1580 

+70+16 

k  Cupricerni 

5        0.85 

3.0 

19  22.1 

16  54.7 

-  3  11.7   +0.7454 

0.5758     0.1641 

+6!>,+  1 

!  29  Aquarii       mult. 

5        0.91 

3.7 

17  29.7 

14     1    15.7 

+  4  50.8   +0.2833 

0.5706     0.1791 

+47  -24 

56  Aquarii 

64'    1.03 

5.0 

15     8.9 

13  15.0 

-  7  35.9 ; +0.1757 

0.5644     0.1985 

+43-30 

•     r1  Aquarii       mult. 

54      1.10 

5.3 

14  38.2 

20  52.9 

-  0  14.3; +1.2170 

0.5609     0.2094 

+75  +35 

\     r-  Aquarii 

4     -1.11 

-5.4 

-14  10.5 

21  43.1 

+  0  34.2  +0.9239 

0.5605  +0.2102 

+76  +12 

!  74   Aquarii 

6     -112 

-5.8 

-12  12  2 

23  26.9    +  2  14.3  -0.7107 

0.5594   +0.2123   -  3  -90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                   ' 

APRIL. 

Thb  Star'b 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
1890.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

-1.0830 
-0.7780 
-0.2356 
-0.3929 
+0.7091 

z' 

0.5545 
0.5540 
0.5540 
0.5474 
0.5457 

+0.2238 
0.2246 
0.2250 
0.2353 
0.2387 

N.!8. 

Aa 

A3 

-25° 
-  5 
+25 
+18 
+83 

-90° 
-90 
-54 
-63 
-  3 

y>»  Aquarii 

$*  Aquarii 

Wr5  Aquarii 

B.A.C.8274 

1  30  Piacium 

44 
44 

s 
-1.18 

1.18 
*  1.19 

1.27 

J. 31 

-&> 

6.6 
6.7 
7.3 
7.4 

-  9  4L3 

9  47.1 

10  12.8 

6  59.6 

6  37.7 

d    h    m 

15    9  27.8 

10  23.5 

10  52.0 

14    0  24.0 

6  37.2 

h     m 
+11  54.5 
-11   11.8 
-10  44.2 
+  2  20.3 
+  9  21.2 

33  Piacium 
B.  A.C.17 

1  14  Ceti 

5 
6 
6 

-1.31 
1.33 
1.40 

-7.5 
7.6 

8.2 

-  6  19.5 
5  51.6 

-  1     6.7 

NEW 

8  11.8 
10  31.3 
22  23.4 

MOON. 

+  9  52.6 
-11  52.5 
-  0  23.7 

+0.7767 
+0.8620 
-1.1210 

0.5459 
0.5449 
0.5413 

+0.2399 
0.2407 
0.2440 

+75  1  +  1 
+84,+  7 
-24  1  -90 

Lalande  5725 
B.A.C.11I9 
B.A.C.I206 

i        B.A.C.I240 

i    w»  Tauri 

6 
6 
6 
6 
6 

-1.49 
1.48 
1.44 
1.44 
1.44 

-6.1 
4.9 
4.4 
3.9 
3.5 

+12  45.9 
16  10.6 

16  59.8 

17  52.9 
19  18.9 

1D22  21.8 

90  13  52.0 
20  16.1 
23  48.8 

91  3  39.9 

-  2  43.7 
-11  44.0 

-  5  32.5 

-  2    6.9 
+  1  36.6 

+1.0570 
+0.3866 
+0.6263 
+0.2674 
-0.6536 

0.5407 
0.5434 
0.5445 
0.5*50 
0.5460 

+0.2000 
0.1781 
0.1687 
0.1626 
0.1561 

+90  1  +25 
+64  '  -12 
+85+  2 
+56-17 
+  4-68 

Neptonb 
d»  Tauri 
e  Tauri 

W.  iv,  650 
i  Tauri 

H 
34 
6 
5 

-1.42 
1.37 
1.35 
1.27 

-3.0 
3.0 
2.4 
1.5 

+19  13.2 
20  18.3 
18  56.1 

20  27.7 

21  25.8 

4  50.8 

7  24.3 

12  40.1 

17    5.1 

99    4  26.3 

+  2  45.2 
+  5  13.6 
+10  18.9 
-  9  25.0 
+  1  33.3 

-0.3679 
-1.1440 
+1.0910 
+0.0485 
+0.3790 

0.5444 
0.5468 
0  5471 
0.5478 
0.5483 

+0.1538 
0.1494 
0.1400 
0.1321 
0.1095 

+20  1  -50 
-31  i  -70 
+90   +35 
+43 !  -25 
+64  '  -  6  i 

105  Tauri 
108  Tauri 
1    n  Tauri 
'     o  Tauri 
121  Tauri 

6 

64 

54 

6 
6 

-1.26 
1.23 
1.22 
1.18 
1.17 

-1.3 

0.9 

0.8 

-0.7 

+0.1 

+21  33.6 

22  9.6 
21  59.0 
21  50.5 

23  57.9 

6  38.6 

10  4.2 

11  48.7 
15  37.3 
19    7.5 

+  3  41.2 
+  6  59.9 
+  8  40.8 
-11  38.3 
-  8  15.2 

+0.4746 
+0.1736 
+0.5345 
+1.0360 
-0.9817 

0.5495 
0.5502 
0.5509 
0.5504 
0.5509 

+0.1052 
0.0987 
0.0949 
0.0869 
0.0799 

+72  +  1  ! 

+51    -15 
+77   +51 
+90  +36 

-19  -66 ! 

B.  AC.  1801 
132  Tauri 
!     J  Geminorum 

2  Geminorum 

3  Geminorum 

6 
54 

5 

7 

64 

-1.12 
1.01 
1.03 
1.03 
0.99 

+0.1 
0.3 
0.2 
0.6 
0.7 

+23    9.2 
24  31.8 
23  16.1 

23  38.8 
23    7.8 

22  43.4 
93    1    16.5 

8  9.8 

9  22.6 
10  42.8 

-  4  46.7 

-  2  18.8 
+  4  20.5 
+  5  30.8 
+  6  48.2 

+0.1764 
-1.1470 
+0.6387 
+0.2847 
+0.9143 

0.5514 
0.5514 
0.5514 
0.5512 
0  5509 

+0.0724 
0.0672 
0.0523 
0.0490 
0.0466 

+51    -12i 
-35-65! 
+89   +15 
+58-5 
+90  •  +32 

5  Geminorum 
.    6  Geminorum 
9  Geminorum 
e  Geminorum 
q  Geminorum 

64 
64 
64 
34 
54 

-0.99 
0.98 
0.96 
0.84 
0.72 

+0.7 
0.8 
0.9 
1.9 
2.5 

+24  26.6 

22  55.9 

23  467 
25  14.4 

24  22.2 

11   30.4 
II  53.6 
13  59.5 
94    2  13.2 
10  40.9 

+  7  34.2 
+  7  56.6 
+  9  58.3 
-  2  12.9 
+  5  57.7 

-A4891 
+1.1840 
+0.3455 
-0.9415 
+0.0440 

0.5509 
0.5509 
0.5509 
0.5493 
0.5480 

+0.0442 

0.0438 

0.0392 

+0.0128 

-0.0055 

+12!-48 

+90  +53 
+62 1      0 
-17 '-65 
+43,-13 

48  Geminorum 
!  52  Geminorum 
j  A  Geminorum 

58  Geminorum 
k  Geminor.   mult. 

6 

64 
54 
64 
34 

-0.66 
0.66 
0.61 
0.60 
0.48 

+2.4 
2.6 

2.8 
2.2 
2.9 

+24  18.8 
25    4.5 
25  15.6 

23  9.3 

24  39.7 

15  17.0 

16  17.9 
20  20.4 
20  23.0 

95    6    3.4 

+10  24.4 
+11  23.3 

-  8  42.3 

-  8  39.8 
+  0  41.2 

+0.0570 
-0.7996 
-1.0940 
+1.2260 
-0.7902 

05476 
0.5476 
0.5465 
0.5463 
0.5444 

-0.0153 
0  0174 
0.0257 
0.0266 
0.0466 

+43 
-7 

-30 
+90 
-  6 

-13! 

"?' 
-65 1 

+59  1 

-65, 

;  82  Geminorum 
'  84  Geminorum 
;    7  Cancri 
]    nl  Cancri 
'    y  Cancri 

64 
64 
64 
64 

44 

-0.46 
0.42 
0.37 
0.32 

-0.13 

+2.5 
2.3 
2.2 
2.4 
2.3 

+23  24.7 
22  36.9 
22  22.7 
22  57.0 
21  51.9 

7  59.b 
10    5.4 

15  9.6 

16  18.2 
94    9  51.9 

+  2  33.8 
+  4  35.2 
+  9  29.4 
+10  35.7 
+  3  35.2 

+0.4955 
+1.2660 
+  1.2230 
+0.5139 
+0.2266 

0.5439 
0.5432 
0.5416 
0.5415 
0.5359 

-0.0507 
0.0548 
0.0650 
0.0672 
0.1015 

+74 
+90 
+90 
+75 
+54 

+  7 
+63, 
+56' 
+  7 
-13! 

B.A.C.3206 
Tj  Leonis 
42  Leonis 
i  Leonis 

t  Leonis        mult. 

64 

34 

6 

54 

4 

+0.11 
0.34 
0.42 
0.46 
0.70 

+1.8 

+0.4 

-0.3 

0.5 

2.3 

+20  15.8 
17  17.9 
15  31.8 
14  42.0 
11     8.0 

97    6    0.7 

9M    3  13.1 
10  34.0 
15  50.0 

99  18  24.5 

-  0  54.4 

-  4  21.2 
+  2  45.3 
+  7  52.8 
+  9  39.8 

-0.4081 
-0  3865 
+0.2797 
+0.2299 
-1.1900 

0.5293 
0.5237 
0.5224 
0.5212 
0.5170 

-0.1365 
0.1686 
0.1786 
0.1853 
0.2130 

+18 
+  19 
+57 
+54 
-31 

-511 
-54! 
-19 
-22  i 

-79 1 

u  Virginis 
\    f  Virginis 
v  Virginis 
7T  Virginis 
c  Virginia 

6     +0.71 
54  '    0.77 
4    |    0.77 
44!    0.83 

54  I  +0.89 

-3.1 
3.1 
3.6 

4.8 

-4.8 

+  8  44,5 
8  52.1 
7    8.7 
7  13.5 

+  3  55.4 

30    1  56.5    -  7     18   -0.2319 '  0.5166 

5  27.9    -  3  36.4   -1.1440  i  0.5166 

5  46.2.  -  3  18  7   +0.6463   0.5168 

13  31.6    +  4  13.0   -1.1800;  0.5176 

23  34.6 1  -10    2.0  ,  +0.0445  ,0.5184 

-0.2191 
0.2216 
0.2219 
0.2275 

-0.2325 

+28-521 

-26 ,  -81  1 
+84   -  5 , 
-29  -83 
+43   -37 1 

1 
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[BNTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

i 

HK  STAH'S 

At  Cokjukction  in  R.  A-                      j  ^Jj£^ 

Name. 

Ma*. 

Red'ns  from 
1890.0. 

Aa     |     AA 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hour  Angle 
H 

T 

*' 

yi      |n. 

1 

8. 

i      8 

M 

0      / 

dam 

h    m 

t      0 

0 

B.A.C.4254 

6     +095 

-5.0 

+  2  27.6 

1    8  47.7 

-  1     5.4 

-0.5533 

0.5212 

-0.2360 1+11 

-74 

65  Virginia 

6 

1.08 

6.2 

-  4  21.0 

9    7  23.9 

-  3  10.2 

+1.2660 

0.5283 

0.2380+86 

+37 

k  Virginia 

44 

1J9 

6.4 

9  45.8 

3    7  25.3 

-  3  54.3 

+1.2650 

0.5408 

0.2294+80 

+36 

o1  Libre 

64 

1.17 

5.6 

15    9.1 

4  14  28.9 

+  2    6.5 

+0.0955 

0.5614 

0.1 990  [+39 

-35 

o3  Libra 

64 

1.25 

5.6 

14  44.6 

15  22.2 

+  2  57.9 

-0.4999 

0.5618 

0.1978 

+  8 

-72 

f »  Libra 

6 

+1.26 

-5.4 

-16  20.0 

17  37.9 

+  5    8.8 

+0.6829 

0  5631 

-0.1945 

+73 

-  3 

£»  Libra 

6 

1.26 

5.1 

16  13.9 

18  41.1 

+  6    9.8 

+0.3747 

0.5641 

0.1930 

+54 

-20 

^  Libra 

54 

1.26 

5.3 

16  28.8 

19  39.5 

+  7    62 

+0.4412 

0.5650 

0.1918 

+59 

-16 

/?lScorpii 

2 

1.27 

4.4 

19  30.3 

5    9  27.8 

-  3  35.6 

+1.0300 

0.5748 

0.1683 

+70 

+21 

/3»  Scorpii 

54 

1.27 

4.4 

19  30.1 

9  27.9 

-  3  35.5 

+1.0270 

0.5748 

0.1683 

+70 

+20 

v*  Scorpii 
\j>  Ophiuchi 

44 

+1.26 

-4.3 

-19  10.6 

12  12.4 

-  0  57.1 

+0.2402 

05761 

-0.1631 

+43 

-27 

44 

1.25 

3.8 

19  46.9 

17  12.1 

+  3  M.3 

+0.0626 

0.5805 

0.1537 

+32  -37 

0  Ophiuchi 

44 

1.24 

3.5 

21  13.9 

20  27.6 

+  6  59.4 

+1.0440 

05818 

0.1467 

+691+22 

b  Ophiuchi     var. 

5 

1.16 

1.6 

24    4.4 

•  18     1.5 

+  3  42.8 

+1.2770 

05943 

0.0961 

+66  +56 

c*  Ophiuchi 

5 

1.14 

1.4 

23  52.6 

19  59.9 

+  5  36.5 

+0.8958 

05953 

0.0916 

+66 

+12 

63  Ophiuchi 

64 

+1.11 

-0.6 

-24  51.9 

7    5    4.3 

-  9  41.0 

+1.1750 

051*97 

-0.0669 

+65 

+38j 

4  Sagittarii 

54 

1.08 

0.7 

23  48.3 

6  58.3 

-  7  51.7 

-0.0168 

0.5997 

0.0615 

+19 

-41 

7  Sagittarii 

6 

1.06 

0.6 

24  16.8 

8    8.7 

-  6  44.1 

+0.3909 

0.5997 

0.0584 

+42, -Id 

P.  xvii,  330 

54 

1.06 

0.8 

23    8.4 

8  27.6 

-  6  26.0 

-0.7736 

05999 

0.0576 

-22 

-90, 

9  Sagittarii 

6 

1.07 

0.5 

24  21.8 

8  31.7 

-  6  22.0 

+0.4530 

05999 

0.05758 

+46 

-15 

P.  xvii,  334 

5* 

+1.05     -0.9 

-22  50.5 

8  34.8 

-  6  19.1 

-1.0800 

05999 

-0.0572 

-43 

-90 

B.  AC  6161 

5* 

1.021    -0.5 

23  43.5 

11  32.9 

-  3  28.2 

-0.3507 

0.6008 

0.049O 

0 

-63 

A  Sagittarii 

3 

0.97|    +0.3 

25  28.9 

17  43.3 

+  2  27.0 

+1.1710 

0.6019 

0.0315 

+65 

+37 

24  Sagittarii 

6 

0.93 1      0.1 

24    6.8 

20    0.0 

+  4  38.0 

-0.2718 

0.6025 

0.0252 

+  3 

-57 

25  Sagittarii 

64 

0.93 1      0.2 

24  18.3 

20  14.9 

+  4  52.4 

-0.0856 

0.6025 

0.0243 

+12 

-45 

B.A.C.6343 

64 

+0.92     +0.2 

-23  35.9 

.21  46.1 

+  6  19.8 

-0.8307 

0.6025 

-0.020O 

-29 

-90  \ 

26  Sagittarii 

64 

0.90 .      0.3 

23  56.1 

23    2.2 

+  7  32.7 

-0.5151 

0.6027 

0.0164 

-12 

-76 

B.A.C.6369 

6 

0.94 1      0.7 

25    7.2 

8    0    8.6 

+  8  36.4 

+0.6627 

0.6027 

0.0133 

+59 

-  a 

B.  AC.  6448 

64 

0.86 1      0.5 

23  18.8 

4  25.9 

-11  16.9 

-1.1880 

0.6026 

-0.0010 

-57 

-90 

t/>  Sagittarii 

54 

0.78 

1.5 

25  26.7 

11  49.6 

-  4  11.4 

+1.0300 

0.6019 

+0.0201 

+65 

+24 

Xi  Sagittarii 

54 

+0.73 

+1.5 

-24  43.3 

15  33.3 

-  0  36.9 

+0.3977 

0.6009 

+0.0305 

+40 

-18 ' 

X2  Sagittarii 

64 

0.73 

1.4 

24  37.6 

15  35.8 

-  0  34.5 

+0.3020 

0.6009 

0.0307 

+34 
+10 

-23l 

y3  Sagittarii 

54 

0.72 

1.3 

24  10.7 

15  39.2 

-  0  31.1 

-0.1477 

0.6009 

0.0310 

-49 

A1  Sagittarii 

6 

0.67 1      1.8 

24  57.6 

19  40.1 

+  3  19.9 

+0.7868 

0.6002 

0.0423 

+65 

+  6 

A8  Sagittarii 

44 

0.67 

1.8 

25    7.5 

19  55.4 

+  3  34.6 

+0.9647 

05999 

0.0429 

+65 

+18, 

53  Sagittarii 

64 

+0.64 

+1.5 

-23  40.6 

21     '8.8 

+  4  45.0 

-0.4396 

0.5995 

+0.0436 

-  5 

-69 

B.A.C.6727 

6 

0.64 

1.5 

23  40.8 

21   15.6 

+  4  51.5 

-0.4312 

05995 

0.0466 

-  5 

-691 

4  Capricorni 

6 

0.45 

2.1 

22    8.9 

•  1 1  57.8 

-  5    2.0 

-0.9931 

05939 

0.0864 

-34 

-90 

J 7  Capricorni 

6 

0.29 

1.7 

21  54.8 

23    4.9 

-  5  38.7 

-0.1145 

0.5884 

0.1139 

+18 

-47  i 

rj  Capricorni 

5 

0.21 

1.3 

20  17.4 

IO    6  262 

-11   17.0 

-0.8513 

0.5840 

0.1313 

-20 

-90, 

X  Capricorni 
27  Capricorni 

54 

+0.19 

+1.9 

-21  38.1 

8    6.0 

-  9  41.2 

+0.7300 

0.5829 

+0.1350 

+69 

+  It 

64     0.19,      1.6 

20  59.8 

8  30.4 

-  9  17.7 

+0.1400 

05822 

0.1359 

+34 

-32 

0  Capricorni 

54  '    0.15  |      J. 9 

21     6.5 

10  59.3 

-  6  54.5 

+0.5952 

0.5808 

0.1414 

+63 

-  7, 

37  Capricorni 

6    |    0.03 1      1.7 

20  34.5 

18  55.9 

+  0  44.1 

+1.2460 

05760 

0.1578 

+69 

+43 1 

e  Capricorni 

44  1+0.01  I      1.7 

19  57.5 

19  51.9 

+  1  38.1 

+0.7686 

0.5751 

0.1595 1+70 

+  3' 

k  Capricorni 

5     -0.02 1   +1.5 

-19  22.0 

22  11.9 

+  3  52.8 

+0.5473 

0.5733 

+0.16281+62 

-10, 

29  Aquarii      mult 

64l    0.12 '    +0.8 

17  29.6 

11    6  36.0 

+11  58.4 

+0.0897 

0.5674 

0.1790  +36 

-35 

56  Aquarii 

64     0.271    -0.2 

15    8.8 

18  42.5 

-  0  21.1 

-0.0103 

05605 

0.1982 

+34 

-41 

r1  Aquarii       mult. 

54 

0.35 

0.3 

14  38.1 

19    2  26.6 

+  7    6.8 

+1.0420 

05551 

0.2083 

+75 

+*>, 

r*  Aquarii 

4 

0.36 

0.5 

14  10.4 

3  17.5 

+  7  55.9 

+0.7482 

0.5545 

0.2092 

+74 

0 

74  Aquarii 

6 

-0.38 

-0.9 

-12  12.1 

5    2.4 

+  9  37.2 

-0.8978 

0.5530 

+0.2112 

-13 

-90 1 

y>»  Aquarii 

4 

0.50 

1.9 

9  41.2 

15  13.8 

-  4  32.1 

-1.2610 

05478 

0.2221 

-41 

-90 

iff*  Aquarii 

4 

0.51 

1.8 

9  47.0 

16  10.5 

-  3  37.4 

-0.9521 

0.5474 

0.2230 

-15 

-90, 

y^  Aquarii 

44 

0.52 

1.9 

10  12.7 

16  39.5 

-  3    9.3 

-0.4060 

0.5471 

0.2235 

+16 

-65. 

B.AC  8274 

7 

0.64 

2.7 

6  59.5 

13    6  27.7 

+10  11.5 

-0.5524 

0.5415 

0.2343 

+10 

-76' 

30  Pisciurn 

44 

-0.71  1    -2.7 

-  6  37.7 

12  49.0 

-  7  39.6 

+0.5720 

05391 

+0.2375 

+75 

-10, 

33  Piscium 

5      -  0.71  '    -2.9 

-  6  19.5 

14  25.8 

-  6    5.9 

+0.6443 

05384 

+0.2381   +81 

-  b  j 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

» 

MAY. 

The  Stab's 

At  Conjunction  ixB.  A. 

Limiting  1 
Parallels.  ' 

i 

Name. 

Mag. 

6 
6 

64 

6 

64 

Red'm 

Aa 

i  from 
O.O. 

A* 

Apparent 
Declination. 

Washington 
Mean  Time. 

HourAngle 
H 

Y 

x' 

y' 

N. 

S. 

o 

-90 1 
-90 
-33 
-43 

B.A.C.17 

14  Ceti 

15  Ceti 
26  Ceti 
29  Ceti 

-0*76 
0.85 
0.86 
0.97 
0.98 

4.2 
4.3 
4.6 

4.8 

-  $  5l'.6 
1     6.7 

-  1     6.7 
+  0  46.5 

1  25.0 

d    h    m 

13  16  48.4 

14  4  56.6 
6  10.7 

18  41.9 
20  43.8 

h     m 

-  3  47.9 
+  7  57.1 
+  9    8.8 

-  2  43.7 

-  0  45.5 

+0.7336 
-1.2530 
-0.9552 
+0.1230 
-0.0537 

0.5373 
0.5337 
0.5337 
0.5320 
0.5314 

+0.2389 
0.2420 
0.2425 
0.2422 
0.2417 

+83 
-36 
-12 
+47 
+37 

33  Ceti 

35  Ceti 
/  Piacium 
v  Piacium 

64  Ceti 

6 
64 
5 
44 

54 

-0.99 
1.00 
J. 01 
1.09 
1.15 

-4.9 
4.8 
4.4 
5.1 
5.2 

+  1  51.6 
1  53.3 

3  2.0 

4  55.7 
8    3.2 

21  59.8 

22  57.7 
Iff    1  32.2 

13    6.2 
1«    3  43.3 

+  0  28.1 
+  1  24.1 
+  3  53.9 
-  8  53.9 
+  5  15.9 

-0.2083 
-0.0051 
-0.5764 
+0.2060 
+0.3245 

0.5314 
05314 
05307 
0.5317 
0.5328 

+0.2417 
0.2414 
0.2406 
0.2367 
0.2276 

+29 
+40 
+10 
+52 
+59 

-52! 
-40 
-77 

-28 
-22 

£*  Ceti 

f  Arietis 
B.A.C.755 
31  Arietis 
38  Arietis 

44 

54 
64 

54 
5 

-1.18 
1.16 
1.18 
1.25 
1.26 

-52 
5.3 
5.3 
5.3 
51 

+  8  19.7 
10    6.6 

10  4.0 

11  58.2 
11  58.9 

NEW 

4  30.9 

10  15.0 

11  11.6 
15  56.6 
19  58.9 

MOON. 

+  6    1.9 
+11  35.2 
-11  30.0 

-  6  53.9 

-  2  59.4 

+0.2123 
-0.3744 
-0.1212 
-1.0900 
-0.2381 

0.5328 
0.5332 
0.5334 
0.5341 
0.5352 

+0.2269 
0.2220 
0.2211 
0.2168 
0.2126 

+52 
+20 
+34 
-22 

+28 

-27 

-59 
-45 

-78 
-50 

e  Tauri 

i  Tauri 

105  Tauri 

34 

5 
6 

-1.36 
1.34 
1.33 

-2.9 
1.7 
1.5 

+18  56.1 
21  45.9 
21  33.6 

18  20  51.3 

1»  12  37.7 

14  49.8 

-  3  42.2 
+11  32.6 

-10  19.8 

+1.1580 
+0.4647 
+0.5641 

0.5470 
0.5511 
0.5513 

+0.1415 
0.1114 
0.1069 

+90 
+71 
+80 

+40 
-  1 
+  6 

108  Tauri 

n  Tauri 

o  Tauri 
121  Tauri 

B.A.C.1801 

64 
54 

6 
6 
6 

-1.32 
1.31 
1.29 
1.29 
1.26 

-1.2 
1.1 

0.9 

0.3 

-0.2 

+22    9.6 

21  59.0 
21  50.5 
23  57.9 
23    9.2 

18  14.8 

19  59.1 
23  46.9 

90    3  16.5 
6  51.0 

-  7     1.7 

-  5  21.0 

-  1  40.9 
+  1  41.4 

+  5    87 

+0.2663 
+0.6304 
+1.1360 

-0.8784 
+0.2800 

0.5521 
0.5521 
0.5529 
0.5529 
0.5534 

+0.1000 
0.0964 
0.0884 
0.0810 
0.0734 

+57 
+87 
+90 
-11 

+58 

-10 
+10 
+45 
-66 

-  7 

132  Tauri 

1  Geminorum 

2  Geminorum 

3  Geininorum 
5  Geminorum 

54 

5 

7 

64 
64 

-1.26 
1.21 
1.21 
1.18 
1.19 

0.0 

+0.4 

0.5 

0.5 

0.8 

+24  31.8 
23  16.1 

23  38.8 

23  7.8 

24  26.6 

9  24.0 

16  15.2 

17  27.7 

18  47.5 

19  34.6 

+  7  36.4 

-  9  463 

-  8  36.3 

-  7  19.3 

-  6  33.8 

-1.0440 
+0.7537 
+0.4015 
+1.0330 
-0.3687 

0.5538 
0.5538 
0.5538 
0.5536 
0.5535 

+0.0681 
0.0531 
0.0505 
0.0474 
0.0458 

-24 

+90 
+67 
+90 
+20 

-65 
+21 
+  2 

+40 
-40 

9  Geininorum 
e  Geminorum 

37  Geminorum 
u  Geminorum 

48  Geminorum  * 

64 
34 
64 
54 
6 

-1.17 
1.10 
1.06 
1.01 
0.96 

+0.9 
1.8 
2.2 
2.2 
2.5 

+23  46.7 
25  14.4 
25  30.7 
24  22.2 

24  18.8 

22  3.1 
91  10  12.5 

15  22.0 
18  37.3 

23  11.6 

-  4  10.4 
+  7  34.1 
-11  26.8 

-  8  18.2 

-  3  53.2 

+0.4654 
-0.8097 
-1.0680 
+0.1817 
+0.1986 

0.5530 
0.5522 
0.5518 
0.5508 
0.5502 

+0.0404 

0.0150 

+0.0022 

-0.0050 

0.0150 

+72 
-  7 
-27 
+51 
+52 

+  7 
-65 
-64 

-  6 

-  6 

52  Geminorum 
A  Geminorum 

k  Geminor.    mult 
82  Geminorum 

fil  Cancri 

64 

54 

34 
64 
64 

-0.96 
0.92 
0.82 
0.79 
0.69 

+2.7 
2.9 
3.2 
2.9 
3.1 

+25    4.5 
25  15.6 
24  39.7 
23  24.7 
22  57.0 

99    0  12.3 

4  13.6 

13  53.6 

15  49.5 

93    0    5.8 

-  2  54.6 
+  0  58.6 
+10  19.2 
-11  48.8 

-  3  48.9 

-0.6582 
-0.9486 
-0.6409 
+0.6483 
+0.6717 

0.5499 
0.5487 
0.5463 
0.5454 
0.5434 

-0.0173 
0.0259 
0.0465 
0.0505 
0.0674 

+  3 
-17 
+  4 
+90 
+90 

-59 
-65 
-59 
+15 
♦15, 

v  Cancri 
B.A.C.3I38 
B.A.C.3206 

il  Leonis 
42  Leonis 

44 

64 
64 
34 
6 

-0.49 

0.33 

0.25 

-0.01 

+0.08 

+3.4 
3.6 
3.1 
2.1 
1.7 

+21  51.9 
21  44.2 

20  15.8 
17  17.9 
15  31.8 

17  38.1 

94  8  19.3 
13  49.2 

95  11     9.8 

18  34.7 

-10  50.9 
+  3  22.4 
+  8  41.9 
+  5  23.3 
-11  25.2 

+0.3876 
-1.1520 
-0.2417 
-0.2206 
40.4460 

05364 
0.5307 
0.5287 
0.5208 
0.5187 

-0.1013 
0.1272 
0.1364 
0.1679 
0.1776 

+65 
-33 
+27 
+28 
+68 

-41 
-44 

-10 

i  Leonis 
k  Leonis 
i  Leonis       mult, 
u  Virginis 
if  Virginis 

54 
54 

4 

6 
54 

+0.14 
0.21 
0.41 
0.50 
0.53 

+14 
+1.3 

0.0 
-1.2 

l.l 

+14  42.0 

14  46.5 

11     8.1 

8  44.6 

8  52.2 

+  7    8.8 
7  13.5 
6  25.0- 
3  55.4 

+  2  27.6 

23  54.4 

*•    7  15.6 

97    2  49.9 

10  28.7 

14     3.8 

-  6  15.1 
+  0  53.1 

-  4     7.0 
+  3  18.4 
+  6  47.3 

+0.3957 
-1.0730 
-1.0470 
-0.0870 
-1.0070 

0.5170 
0.51 51 
0.5121 
0.5121 
0.5113 

-0.1840 
0.1926 
0.2116 
0.2180 
0.2202 

+64 
-22 
-19 
+36 
-16 

-13 
-75 
-79 
-43 
-81 

v  Virginis 
i    it  Virginis 
j  11   Virginia 
i     c  Virginia 

B.  AC.  4254 

4 

44 

6 

5 

6 

+0.53 
0.62 
0.65 
0.70 
0.79 

-1.7 
1.9 
2.1 

3.0 
3.4 

14  22.3 

22  15.2 

98    3    4.6 

8  27.9 

17  49.6 

+  7    5.3 

-  9  15.5 

-  4  34.7 
+  0  39.2 
+  9  44.5 

+0.7905 
-J  .0510 
-1.2710 
+0.1753 
-0.4377 

0.5113 
0.5119 
0.5129 
0.5132 
05151 

-0.2205 
0.2255 
0.2284 
0.2308 
0.2342 

+90 
-19 
-38 
+50 
+17 

+  4 

-83 

-84 
-31 
-67 

65  Virginia 
80  Virginia 

6 
6 

+0.80 
+1.06 

-5.3 
-5.3 

-  4  21.0 

-  4  50.2 

99  16  44.7 
22  50.0 

+  7  58.5 
-10    7.4 

+1.3640 
+0.4308 

05240 
0.5271 

-0.2372 
-0.2364 

+86+51 
+65J -18 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

At  Cohjvxc 

Name. 

hb  Star's 

1  from 

0.0. 

Apparent 
Declination. 

tiox  inB.  A. 

Limiting ' 
Pfcraltelft. 

N.  |  S. 

Mag. 

Red'm 
189 

Aa 

Washington 
Mean  Time. 

Hour  Angle 
K 

Y 

x' 

* 

88  Virginia 
B.A.C.4647 

94  Virginia 

95  Virginia 

64 
64 
64 
6 

s 

fl.ll 

1.12 

1.18 

+1.19 

II 

-5.6 
5.8 
5.9 

-6.1 

-  6°  17.4 

7  31.1 

8  22.1 

-  8  47.4 

d     h    m 
SO    5    7.8 
8  23.0 

13  50.6 

14  2.9 

h    m 

-  4     1.2 

-  0  52.2 
+  4  25.0 
+  4  37.0 

+0.4686 
+0.9910 
+0.6025 
+0.9947 

0.5298 
0.5319 
0.5362 
0.5357 

-0.2345 
0.2335 
0.2315 

-0J2310 

0           n 

+68,-16 
+82, +14 
+70  '  -  8 
+81    +15 

JUNE. 

C  Libra; 
C3  Libra 
f  <  Libra: 

6 
6 
5i 

+1.49 
1.50 
1.51 

-5.9 
5.7 
5.7 

-16  20.0 
16  13.9 
16  28.8 

1    3  11.0 

4  13.8 

5  11.8 

-  7  30.1 

-  6  29.5 

-  5  33.5 

+0.6982   0.5641 
+0.3915  0.5650 
+0.4559  !  0.5665 

-0.1961 
0.1945 
0.1932 

+74  I  -  2 
+55,-19 
+59 '  -16 . 

'    fP  Scorpii 
!    ^Scorpii 
v*  Scorpii 
1    ^  Ophiuchi 
!    o  Ophiuchi 

2 

54 

44 

44 

44 

+1.60 
1.60 
1.60 
1.64 
1.66 

-5.1 
5.1 
4.8 
4.4 
4.1 

-19  30.3 
19  30.1 
19  10.6 
19  46.9 
21  13.9 

18  51.9 

18  52.0 

21  34.3 

9    2  29.6 

5  42.1 

+  7  36.5 
+  7  36.6 
+10  12.8 

-  9    3.2 

-  5  58.1 

+1.0230 
+1.0200 
+0.2369 
+0.0570 
+1.0260 

05778 
0.5778 
0.5800 
05845 
0.5867 

-0.1707 
0.1707 
0.1656 
0.1559 
0.1489 

+70 ,  +20 
+70    +20 
+43    -27 
+32.-37 
+68 1+21 

1 

b  Ophiuchi      var. 

e*  Ophiuchi 
;  63  Ophiuchi 

4  Sagittarii 

7  Sagittarii 

5 
•5 
64 

? 

+1.74 
1.73 
J. 72 

1.70 
1.70 

-2.0 
1.8 
0.8 
0.7 
0.5 

-24     4.5 

23  52.7 

24  51.9 

23  48.3 

24  16.8 

3    2  50.1 

4  45  6 

13  36.4, 

15  27.6 

16  35.6 

-  9  40.7 

-  7  49.9 
+  0  38.9 
+  2  25.4 
+  3  30.6 

+1.2290 
+0.8521 
+1.1160 
-0.0614 
+0.3416 

0.6025 
0.6026 
0.6070 
0.6080 
0.6084 

-0.0982 
0.0930 
0.0686 
0.0636 
0.0603 

+661+45 
+66,+  9 
+65   +30 
+18!-45 
+39    -21 

P.  xvii,  330 

9  Sagittarii 

,        P.  xvii,  334 

1         B.A.C.6I6I 

A  Sagittarii 

54 

6 

54 

51 

3 

+1.70 
1.70 
1.68 
1.68 
169 

-0.4 

0.3 

-0.5 

+0.1 

0.6 

-23    8.4 

24  21.8 

22  50.5 

23  43.5 

25  28.9 

16  54.4 

16  58.5 

17  1.4 

19  54.8 
4    I  54.8 

+  3  48.7 
+  3  52.6 
+  3  55.3 
+  6  41.5 
-11  33.7 

-0.8093 
+0.4014 
-1.1160 
-0.3947 
+1.1010 

0.6085 
0.6085 
0.6087 
0.6099 
0.6109 

-0.0594 
0.0590 
0.0588 
0.0508 
0.0329 

-24  ,  -90 

+43  1-18 
-45; -90 

-  3  Leo 

+65.  +30 

,  24  Sagittarii 
;  25  Sagittarii 
B.A.C.6343 
26  Sagittarii 
B.A.C.6369 

64 
64 
64 
6 

+1.65 
1.66 
1.63 
1.63 
1.61 

+0.7 
0.7 
0.8 
1.0 
1.3 

-24     6.8 

24  18.3 
23  35.9 
23  56.1 

25  7.2 

4     8.1 

4  22.0 

5  50.7 

7  4.5 

8  9.1 

-  9  26.1 

-  9  12.7 

-  7  47.8 

-  6  37.2 

-  5  35.3 

-0.3245 
-0.1391 
-0.8726 
-0.5645 
+0.5943 

0.6115 
0.6118 
0.6120 
0.6121 
0.6122 

-0.0261 
0.0255 
0.0210 
0.0176 

-0.0142 

-   1  !-6l 

+  0 ,  -49 
-32-90 
-141-81! 
+53 !  -  6 

\p  Sagittarii 
Xx  Sagittarii 
X1  Sagittarii 
j3  Sagittarii 
hl  Sagittarii 

54 
54 
64 
54 
6 

+1.56 
1.52 
1.52 
1.50 
1.52 

+2.6 

2.8 
2.8 
28 
3.3 

-25  26.7 
24  43.3 
24  37.6 
24  10.7 
24  57.6 

19  29.1 
23    6.1 
23    8.6 
23  11.8 
5    3    5.4 

+  5  15.8 
+  8  43.6 
+  8  46.1 
+  8  49.2 
-11  27.1 

+0.9486 
+0.3196 
♦9.2268 
-0.2185 
+0.7003 

0.6120 
0.6112 
0.6112 
0.6112 
06101 

+0.0198 
0.0306 
0.0308 
0.0310 

'  0.0425 

+65 
+35 
+29 
+  6 
+64 

+17 
-22 
-27 
-54 

0 

,    A3  Sagittarii 
53  Sagittarii 
1        B.A.C.6727 
1     4  Capricorni 
:  17  Capricorni 

44 
64 

6 

+1.52 
1.49 
1.49 
1.30 
1.20 

+3.4 
3.2 
3.2 
4.1 
5.0 

-25    7.5 
23  40.6 
23  40.8 
22    8.9 

21  54.8 

3  20.2 

4  31.4 
4  38.1 

18  53.9 
•    5  42.0 

-11  13.0 
-10    4.8 

-  9  58.3 
+  3  41.7 

-  9  566 

+0.8726 
-0.5000 
-0.4083 
-1.0590 
-0.1977 

0.6101 
0.6096 
0.6095 
0.6036 
0.5967 

+0.0432 
0.0465 
0.0472 
0.0872 
0.1156 

+65  +11 

-Bi-74; 
-  8 , -74 ! 
-39 '  -90 
+14  i  -52 

tl  Capricorni 

X  Capricorni 

27  Capricorni 

0  Capricorni 

'  33  Capricorni 

5    '+1.09 
54'    1.07 
64  '    106 
54i    1.03 
541    0.98 

+5.0 
5.4 
5.2 
5.5 

5.8 

-20  17.4 
21  38.1 

20  59.8 

21  6.5 
21   19.2 

12  51.3 
14  28.6 
14  52.3 
17  17.6 
20  42.4 

.  3    4.4 

-  1  31.1 

-  1     8.3 
+  1   11.2 
+  4  28.1 

-0.9284 
+0.6333 
+0.0500 
+0.5017 
+1.2150 

0.5915 
0.5908 
0.5908 
0.5885 
0.5860 

+0.13*7 
0.1369 
0.1377 
0.1430 
0.1506 

-25 '-90 
+65  1  -  5 
+29-38, 
+56-13 
+69+39 

1 
37  Capricorni 

e  Capricorni 

k  Capricorni 
29  Aquarii       mult. 
56  Aquarii 

6 

44 

5 

64 
64 

+0.95 
0.93 
0.90 
0.77 
0.62 

+5.8 
5.7 
5.7 
5.4 
4.9 

-20  34.5 
19  57.5 
19  22.0 
17  29.6 
15    8.8 

7  1     2.5 
1  57.2 
4  14.0 

12  27.6 

8  0  21.5 

+  8  38.2 
+  9  30.8 
+11  42.4 
-  4  22.6 
+  7    5.3 

+1.1420 
+0.671 1 
+0.4515 
-0.0050 
-0.1027 

0.5825 
0.581? 
0.5804 
0.5734 
0.5642 

+0.1592 
0.1612 
0.1657 
0.1812 
0.1995 

+69 '  +31 
+69i-  3t 
+561-13 
+31    -41 
+28-46 

r1  Aquarii      mult, 
r*  Aquarii 
74  Aquarii 
ipl  Aquarii 
ft  Aquarii 

i 
4 

+0.51 
0.50 
0.48 
0.33 
0.32 

+4.9 
4.7 
4.3 
3.5 
3.4 

-14  38.1 

14  10.4 

12  12.1 

9  41.2 

9  47.0 

7  59.2 

8  49.4 
10  33.5 

20  38.6 

21  34.9 

-  9  33.3 

-  8  44.8 

-  7    4.3 
+  2  40.0 
+  3  343 

+0.9408 
+0.6486 
-0.9831 
-1.3480 
-1.0390 

0.5481 
0.5475 
0.5468 
0.5493 
0.5484 

f0.2096 
0.2105 
0.2128 
0.2229 
0.2238 

+75 
+74 
-19 
-54 
-22 

+12 

-001 

-90; 

-901 

i//3  Aquarii 
B.A.C.8274 

44 
7 

+0.32 
+0.16 

+3.5 
+2.7 

-10  12.7 
-  6  59.5 

22    36 

9  11  47.8 

+  4    2.1 

-6  41.1 

-0.4957 
-0.6393 

0.5480 
0.5407 

+0.2242 
+0.2341 

+12 
+  6 

-71| 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

JUNE. 

Tbb  Stab's 

At  Conjunction  in  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Aed'na  from 
1890.0. 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hour  Angle 

Y 

*' 

y' 

N. 

8. 

A« 

&i 

30  Piacium 

44 

♦0*08 

+#8 

-  £  37.6 

d     h    m 
•  18     8.7 

h    in 
-  0  32.6 

+0.4838 

0.5382 

+0.2369 

o 

+68 

-15° 

33  Piacium 

6 

0.06 

26 

6  19.4 

19  45.5 

+  1     1.1 

+0.5541 

0.5371 

0.2380 

+74 

-11 

B.A.C.17 

6 

+0.03 

2.3 

5  51.5 

22    8.2 

+  3  19.2 

+0.6426 

0.5365 

0.2390 

+81 

-6 

14  Ceti 

6' 

-0.09 

1.0 

1     6.6 

lO  10  19.1 

-  8  53  r 

-1.3370 

0.5317 

0.2416 

-46 

-90 

15  Ceti 

64 

0.10 

0.9 

-  1    66 

11  33.4 

-  7  41  1 

-1.0380 

0.5309 

02416 

-18 

-90 

26  Ceti 

6 

-0.22 

+0.6 

+  0  46.6 

11    0  10.4 

+  4  32.2 

+0.0469 

0.5278 

+0.2410 

+43 

-38 

29  Ceti 

64 

0.25 

+0.2 

1  25.1 

2  13.8 

+  6  31.8 

-0.1270 

0.5279 

0.2410 

+34 

-47 

33  Ceti 

6 

0.26 

0.0 

1  51.7 

3  30.2 

+  7  45.8 

-0.2835 

0.5273 

0.2403 

+25 

-57 

35  Ceti 

64 

0.27 

+0.3 

1  53.4 

4  28.6 

+  8  42.4 

-0.0801 

0.5273 

0.2403 

+36 

-45 

/  Piacium 

5 

0.30 

-0.2 

3    2.1 

7    4.8 

+11   13.8 

-0.6498 

0.5272 

0.2395 

+  6 

-83 

v  Piacium 

44 

-0.22 

-0.6 

+  4  55.8 

18  47.1 

-  1  25.4 

+0.1400 

0.5266 

+0.2345 

+48 

-32 

64  Ceti 

H 

0.54 

1.2 

8    3.3 

19    9  36.3 

-11     3.7 

+0.2699 

0.5278 

0.2261 

+56 

-24 

f »  Ceti 

44 

0.55 

1.3 

8  19.8 

10  24.6 

-10  17.0 

+0.1605 

0.5278 

0.2254 

+49 

-30 

f  Arietia 

54 

0.61 

1.8 

10    6.7 

16  13.8 

-  4  38.6 

-0.4293 

0.5280 

0.2205 

+18 

-63 

B.A.C.755 

64 

0.62 

1.8 

10    4.1 

17  11.4 

-  3  42.8 

-0.1732 

0.5280 

0.2196 

+31 

-47 

31  Arietia 

54 

-0.66 

-2.2 

+11  58.3 

22     07 

+  0  57.6 

-1.1440 

0.5288 

+0.2153 

-27 

-78 

38  Arietia 

5 

0.68 

1.9 

11  59.0 

13    2    6.9 

+  4  56.1 

-0.2837 

0.5299 

02112 

+25 

-53 

Lalande  5725 

6 

0.76 

1.9 

12  46.0 

12  34.8 

-  8  55.7 

+1.0350 

0.5329 

0.1999 

+90 

+23 

BAG. 1119 

6 

0.86 

2.1 

16  10.7 

14    4  27.8 

+  6  27.1 

+0.3943 

0.5370 

0.1786 

+64 

-12 

B.A.C.1206 

6 

0.90 

2.0 

16  59.9 

10  59.H 

-11  13.5 

+0.6481 

0.5391 

0.1689 

+87 

+  3 

B.A.C.1240 

6 

-0.93 

-2.1 

+17  53.0 

14  36.4 

-  7  43.9 

+0.2949 

0.5379 

+0.1633 

+58 

-16 

ul  Tauri 

6 

0.96 

2.1 

19  19.0 

18  31.5 

-  3  56.5 

-0.6269 

0.5419 

0.1571 

+  6 

-67 

U*  Tauri 

54 

0.98 

2.0 

20  18.4 

22  19.4 

-  0  16.0 

-1.1120 

0.5424 

0.1504 

-28 

-70 

NXPTUNK 

19  35.8 

23  37.2 

+  0  59.3 

-0.1496 

0.5420 

0.1482 

+32 

-37 

e  Tauri 

34 

0.97 

-1.5 

18  56.2 
NEW 

IS    3  39.4 
MOON. 

+  4  53.5 

+1.1500 

0.5440 

0.1412 

+90 

+39 

e  Geminorum 

34 

-1.03 

+1.5 

+25  14.4 

IT  17  21.8 

-  7  28.9 

-0.7996 

0.5535 

+0.0138 

-  7 

-65 

u  Geminorum 

54 

0.96 

1.9 

24  22.2 

18    1  468 

+  0  38.9 

+0.1970 

0.5522 

-0.0046 

+52 

-  5 

48  Geminorum 

6 

0.95 

2.2 

24  18.8 

6  21.1 

+  5    3.9 

+0.2155 

0.5514 

0.0149 

+54 

-  5 

52  Geminorum 

64 

-0.SJ6 

+2.3 

+25    4.5 

7  21.9 

+  6    2.7 

-0.6428 

0.5509 

-0.0169 

+  3 

-57 

A  Geminorum 

54 

0.94 

2.5 

25  15.6 

11  23.0 

+  9  55.6 

-0.9319 

0.5498 

0.0256 

-16 

-65 

k  Geminor.   mult. 

34 

0.88 

3.0 

24  39.7 

21     2.8 

-  4  44.0 

-0.6219 

0.5476 

0.0463 

+  5 

-58 

82  Geminorum 

64 

0.86 

2.8 

23  24.7 

22  58.4 

-  2  52.3 

+0.6699 

0.5470 

0.0505 

+90 

+16 

fix  Cancri 

64 

0.80 

3.1 

22  57.0 

19    7  14.5 

+  5    7.4 

+0.6932 

0.5448 

0.0674 

+90 

+16 

y  Cancri 
B.A.C.3I38 

44 

-0.66 

+3.6 

+21  51.9 

9©    0  45.9 

-  1  55.4 

+0.4123 

0.5375 

-0.1013 

+67 

-  3 

64 

0.53 

4.0 

21  44.2 

15  27.4 

-11  41.9 

-1.1300 

0.5319 

0.1275 

-31 

-68 

B.A.C.3206 

64 

0.47 

3.7 

20  15.8 

20  57.9 

-  6  21.8 

-0.2185 

0.5296 

0.1369 

+28 

-40 

j7~Leonia 

34 

0.26 

3.2 

17  17.9 

91  18  23.3 

-  9  35.6 

-0.1978 

0.5204 

0.1679 

+30 

-42 

42  Leonia 

6 

0.19 

3.0 

15  31.8 

99    1  51.2 

-  2  21.1 

+0.4724 

0.5177 

0.1774 

+70 

-  9 

i  Leonia 

54 

-0.13 

+27 

+14  42.0 

7  13.2 

+  2  51.4 

+0.4200 

0.5153 

-0.1834 

+66 

-12 

k  Leonia 

54 

-0.06 

2.6 

14  46.5 

14  38.4 

+10    3.5 

-1.0550 

0.5128 

0.1918 

-21 

-75 

i  Leonia       mult. 

4 

+0.14 

1.6 

11     8.1 

93  1()  27.4 

+  5  18.2 

-1.0350 

0.5083 

0.2101 

-18 

-79 

u  Virginia 
£  Virginia 

6 

0.22 

0.6 

8  44.6 

18  13.5 

-11     9.0 

-0.0693 

0.5080 

0.2163 

+37 

-42 

54 

0.26 

0.8 

8  52.2 

21  51.9 

-  7  36.9 

-0.9982 

0.5074 

0.2186 

-16 

-81 

v  Virginia 

n  Virginia 

II  Virginia 

c  Virginia 

B.A.C.4254 

4 

+0.26 

+0.1 

+  7    8.8 

22  10.8 

-  7  18.5 

+0.8160 

0  5074 

-0.2190 

+90 

+  6 

44 

0.34 

0.0 

7  13.6 

94    6  12.2 

+  0  29.2 

-1.0460 

0.5074 

0.2235 

-18 

-83 

6 

0.38 

-0.3 

6  25.1 

11     7.4 

+  5  15.6 

-1.2700 

0.5078 

0.2261 

-38 

-84 

54 

0.46 

1.2 

3  55.5 

16  36.8 

+10  35.9 

+0.1877 

0.5075 

0.2284 

+51 

-30 

6 

0.54 

1.5 

+  2  27.6 

95    2  10.4 

-  4    6.9 

-0.4280 

0.5093 

0.2318 

+  18 

-66 

65  Virginia 
80  Virginia 
88  Virginia 
B.  AC.  4647 

6 

+0.79 

-3.7 

-  4  21.0 

9«     1  37.1 

-  5  21.1 

+1.3850 

0.5166 

-0.2341 

+86 

+57 

6 

0.87 

3.9 

4  50.2 

7  51.0 

+  0  41.6 

+0.4434 

0.5196 

0.2332 

+67 

-17 

64 

0.94 

4.4 

6  17.4 

14   17.5 

+  6  56.4 

+0.4806 

0.5234 

0.2319 

+68 

-15 

64 

0.98 

4.6 

7  31.1 

17  37.2 

+10  10.0 

+  1.0035 

0.5249 

0.2304 

+82 

+15 

94  Virginia 

64 

1.05 

4.9 

8  22.1 

23  12.1 

-  8  25.5 

+0.6148 

0.5284 

0.2286 

+77 

-  8 

95  Virginia 
k  Virginia 

6 

+1.05 

-5.0 

-  8  47.4 

23  24.6 

-  8  13.4 

+1.0090 

0.5284 

-0.2281 

+81 

+17 

44 

+1.08 

-5.1 

-  9  45.8 

97    2  24.9 

-  5  18.7 

+1.3440 

0.5307 

-0.2265 

+80  +50 

28 
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ELEMENTS  FOR  THE  PREDICTIO 

N  OF  0 

CCULTATIONS. 

JUNE. 

ThxStab'b 

At  Cokjuhction  ra  B.  A. 

TJmttMijr 

ParaUds. 

Kane. 

Ifiag. 

Bed"ni 
189) 

Am 

+1*45 

i  from 
5.0. 

A* 

Apparent 
Decttnatfam. 

Washington 
laeaaTime. 

Door  Angle 
H 

y 

r' 

* 

N. 

S. 

o 

-34 

ox  Libra 

64 

-5.6 

-lg    9J 

d    b    m 
38  10     4.6 

h     m 
+  1    18.3 

+0.1179 

0.5567 

-0.1988 

+40° 

o*  Librae 

64 

1.46 

5.3 

14  44.6 

10  58.4 

+  2  10.3 

-0.4768 

0.5581 

0.1976 

+  9 

-71 

f  *  Libra 

6 

1.49 

5.6 

16  20.0 

13  15.1 

+  4  22.2 

+0.7047 

0.5600 

0.1947 

+74 

-  2 

£«  Libra 

7 

1.51 

5.8 

17    3.8 

13  49.7 

+  4  55.6 

+1.3380 

0.5598 

0.1935 

+73 

+57 

f  Libra 

6 

1.51 

5.6 

16  13.9 

14  18.9 

+  5  23.7 

+0.3936 

0.5603 

0.1931 

+56 

-19 

C4  Libra 

5* 

+1.51 

-5.5 

-16  28.8 

15  17.7 

+  6  20.5 

+0.4582 

0.5611 

-0.1919 

+59 

-16 

01  Scorpii 

2 

1.68 

5.2 

19  30.3 

99    5    7.0 

-  4  20.2 

+  1.0290 

0.5747 

0.1698 

+70 

+20 

3*  Scorpii 

54 

1.68 

5.2 

19  30.1 

5    7.1 

-  4  20  1 

+1.0230 

0.5747 

0.1698 

+70 

+20 

v9  Scorpii 
y>  Ophiuchi 

44 

1.70 

4.9 

19  10.6 

7  50.9 

-  1  42.5 

+0.2378 

0.5773 

0.1047 

+43 

-27 

44 

1.76 

46 

19  46.9 

12  48.1 

+  3     3.4 

+0.0555 

0.5822 

0.1551 

+32 

-37 

u  Ophiuchi 

44 

+1.80 

-4.5 

-21  13.9 

16    1.7 

+  6    9.5 

+1.1024 

0.5856 

-0.1506 

+69 

+20 

b  Ophiuchi     var. 

5 

2.01 

2.6 

24    4.4 

30  13  10.1 

+  2  27.4 

+1.2280 

0.5929 

0.0982 

+66 

+45 

c*  Ophiuchi 

5 

+2.01 

-2.4 

-23  52.6 

15    5.1 

+  4  17.7 

+0.8476 

0.6039 

-0.0932 

+66 

+  9 

JULY. 

4  Sagittarii 

&4 

+2.08 

-1.0 

-23  48.3 

1    1  423 

-  9  31.8 

-0.0577 

0.6110 

-0.0636 

+17-44 

P.  xvii,  330 

&4 

2.07 

0.7 

23    8.4 

3    8.1 

-  8    9.5 

-0.8052 

06122 

0.0593 

-28  J  -90 

B.A.C.6161 

54 

2.09 

-0.4 

23  43.5 

6    6.4 

-  5  18.8 

-0.3887 

0.6134 

0.0508 

-2-65 

A  Sagittarii 

3 

2.14 

+0.4 

25  28.9 

12     1.7 

+  0  21.3 

+1.0980 

0.6155 

-0.0329 

+65+30 

ty  Sagittarii 

54+2.15 

+2.9 

-25  26.7 

»    5  17.7 

-  7    7.5 

+0.9460 

0.6176 

+0.0203 

+65+17 

X1  Sagittarii 

54 

2.18 

3.4 

24  43.3 

8  50.1 

-  3  44.3 

+0.3273 

0.6176 

0.0313 

+36,-22 

X*  Sagittarii 

64 

213 

3.4 

24  37.6 

8  52.4 

-  3  42.1 

+0.2357 

0.6176 

0.0313 

+30-27 

X*  Sagittarii 
A1  Sagittarii 

&4 

2.12 

3.4 

24  10.7 

8  55.5 

-  3  39.1 

-0.2030 

0.6176 

0.0314 

+  7-53 

6 

2.12 

4.0 

24  57.6 

12  43.9 

-  0    0.6 

+0.7053 

0.6174 

0.0432 

+64|     0 

A3  Sagittarii 

44 

+2.1 1 

+4.0 

-25    7.5 

12  58.4 

+  0  13.5 

+0.8788 

0.6172 

+0.0439 

+65+12 

53  Sagittarii 

64 

2.09 

4.1 

23  40.6 

14     7.9 

+  1  19.8 

-0.4895 

0.6172 

0.0474 

-8-74 

B.A.C.6727 

6 

2.09 

4.1 

23  40.8 

14   14.4 

+  1  26.0 

-0.4811 

0.6J72 

0.0478 

-  7  I  -73 

4  Capricorni 

6 

2.11 

5.7 

22    8.8 

3    4     8.1 

-  9  161 

-1.0330 

0.6J30 

0.0889 

-37; -90 

17  Capricorni 

6 

1.92 

7.0 

21  54.7 

14  37.4 

+  0  46.7 

-0.1786 

0.6073 

0.1180 

+15-51 

t]  Capricorni 

5 

+1.84 

+7.5 

-20  17.3 

21  33.8 

+  7  25.9 

-0.8966 

0.6013 

+0.1)52 

-23|-90 

X  Capricorni 
27  Capricorni 

54 

1.84 

7.9 

21  38.0 

23    8.0 

+  8  56.2 

+0.6426 

0.6002 

0.1386 

+651-4 

64 

1.82 

7.8 

20  59.7 

23  30.9 

+  9  18.2 

+0.0673 

0.6008 

0.1402 

+30  -36 

p  Capricorni 

54 

1.83 

8.2 

2)     6.4 

4    1  51.6 

+11  33.1 

+0.5139 

0.5985 

0.1458 

+57 

-12 

33  Capricorni 

54 

1.77 

8.5 

21   19.1 

5  10.1 

-  9  16.3 

+1.2170 

0.5956 

0.1532 

+69 

+39 

37  Capricorni 

6 

+1.74 

+8.8 

-20  34.4 

9  21.9 

-  5  14.6 

+1.1450 

0.5929 

+0.1625 

+69 

+31 

e  Capricorni 

44 

1.73 

8.7 

19  57.4 

10  14.9 

-  4  23.7 

+0.6810 

0.5919 

0.1642 

+69 

-  3 

k  Capricorni 

5 

1.75 

8.8 

19  21.9 

12  27.3 

-  2  16.5 

+0.4661 

0.5905 

0.1690 

+57 

-15 

21)  Aquarii      mult. 

64 

1.66 

9.1 

17  29.5 

20  25.0 

+  5  226 

+0.0214 

0.5825 

0.1841 

+33 

-39 

56  Aquarii 

64 

1.35 

9.1 

15    8.7 

*    7  56.0 

-  7  32.5 

-0.0730 

0.5738 

0.2032 

♦30 

-45 

r1  Aquarii      mult. 

54 

+1.33 

+9.5 

-14  38.0 

15  19.3 

-  0  25.5 

+0.9583 

0.5675 

+05131 

+75 

♦14 

r*  Aquarii 

4 

1.32 

9.3 

14  10.3 

16    8.1 

+  0  21.5 

+0.6705 

0.5666 

0.2142 

+75 

-  4 

74  Aquarii 

6 

1.30 

9.0 

12  12.0 

17  48.8 

+  1  58.6 

-0.9385 

0.5658 

0.2163 

-16 

-110 

fl  Aquarii 

4 

1.21 

8.7 

9  41.1 

•    3  36.1 

+11  25.1 

-1.2925 

0.5581 

0.2268 

-45 

-90 

^8  Aquarii 

4 

1.20 

8.7 

9  46.9 

4  30.7 

-11  425 

-0.9915 

0.5565 

0.2274 

-18 

-90 

^3  Aquarii 

44 

+1.19 

+8.8 

-10  12.6 

4  58.8 

-11   15.1 

-0.4538 

0.5564 

+0.2278 

+14 

-6d 

B.A.C.8274 

7 

1.10 

8.1 

6  59.4 

18  20.9 

+  1  39.5 

-0.5929 

0.5483 

0.2375 

+  8 

-80 

30  Piecium 

44 

0.96 

8.2 

6  37.5 

7    0  32.7 

+  7  39.0 

+0.5187 

0.5445 

0.2403 

+71 

-13 

33  Piacium 

5 

0.94 

8.0 

6  19.3 

2    7.2 

+  9  10.3 

+0.5882 

0.5432 

0.2407 

+77 

-  9 

B.  A.  C.  17 

6 

0.91 

7.9 

5  51.4 

4  26.6 

+11  25.1 

+0.6773 

0.5421 

0.2417 

+83 

-  5 

14  Ceti 

6 

+0.95 

+6.6 

-  1    6.5 

16  22.3 

-  1     2.5 

-L2800 

0.5359 

+0.2438 

-38 

-90 

15  Ceti 

64 

0.74 

6.5 

-  1     6.5 

17  35.4 

+  0    8.2 

-0.9845 

0.5362 

0.2440 

-14 

-90 

26  Ceti 

6 

0.63 

6.1 

+  0  46.7 

8    6    0.1 

-11  50.7 

+0.0931 

0.5317 

0.2430 

+46 

-35 

29  Ceti 

64 

0.60 

5.8 

1  25.2 

8     1.8 

-  9  52.8 

-0.0810 

0.5307 

0.2420 

+36 

-45 

33  Ceti 

6 

0.58 

5.5 

1  51.8 

9  175 

-  8  39.8 

-0.2367 

0.5307 

0.2420 

+28 

-53 

35  Ceti 

64 

+0.57 

+5.8 

+  1  53.5 

10  14.8 

-  7  44.0 

-0.0328 

0.5304 

+0.2416 

+39  i  -42 

/  Piaoium 

5 

+0.54 

+5.2 

+  3    2.2 

12  49.0 

-  5  14.6 

-0.6020 

0.6297 

+0.2409 

+  9   -79 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

The  Stab's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
1800.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 

Y 

+0.1864 
+0.3147 
+0.2056 
-0.3820 
-0.1287 

z> 

y> 

N. 

S. 

-22 

-27 
-59 
-45 

Aa 

AS 

v  Piscium 
64  Ceti 
£»  Ceti 
f  Arietis 
B.A.C.755 

44 
5i 

44 

54 
64 

+08.43 
0.26 
0.25 
0.19 
0.18 

+4".9 
3.7 
3.6 

2.8 
2.8 

+  4  55^9 

8    3.4 

8  19.9 

10    6.8 

10    4.2 

d    h    m 
•    0  24.4 
15     8.5 
15  56.7 

21  44.8 

22  42.4 

h    m 
+  5  59.1 

-  3  44.2 

-  2  57.5 
+  2  39.8 
+  3  356 

0.5284 
0.5277 
0.5274 
0.5270 
0.5280 

+0.2355 
0.2261 
0.2252 
0.2200 
0.2194 

+51 
+59 
+52 
+20 
+33 

31   Arietis 

38  Arietis 

Lalande  5725 
B.A.C.1119 
B.  A.  C.J  206 

54 

5 
6 
6 
6 

+0.15 

+0.11 

-0.1 1 

0.14 

0.20 

+2.3 
2.4 

2.0 
1.1 
1.0" 

+11  58.4 

11  59.1 

12  46.0 
16  10.7 
16  59.9 

10  3  31.5 
7  37.8 

18    7.1 

11  10     4.5 

16  38.9 

+  8  15.8  -1.0990 
-11  45.6  1  -0.2407 

-  1  36.0+1.0780 
-10    8.81+0.4319 

-  3  47.0  +0.6833 

0.5280 
0.5283 
0.5304 
0.5339 
0.5362 

+0.2147 
0.2103 
0.1986 
0.1774 
0.1676 

-23 

+27 
+90 
+67 
+90 

-78 
-50 
+26 
-10 
+  5 

B.A.C.1240 
cji  Tauri 
«*  Tauri 

Neptune 
e  Tauri 

6 
6 

54 
34 

-0.25 
0.24 
0.28 

0.33 

+0.6 
-0.6 
+0.3 

0.7 

+17  53.0 

19  19.0 

20  18.4 
19  43.6 
18  56.2 

20  16.8 

1»    0  13.8 

4     3.3 

7    7.2 

9  25.9 

-  0  16.1   +0.3297 
+  3  33.2  -0.5926 
+  7  15.3  1-1.0830 
+10  13.2-0.0072 
-11  32.6  +1.1790 

0.5370 
0.5378 
0.5391 
0.5391 
0.5405 

+0.1622 
0.1555 
0.1491 
0.1437 
0.1394 

+60 
+  8 
-25 
+40 
+90 

-14 
-65 
-70 
-29 
+43 

W.  iv,  650 

t  Tauri 
105  Tauri 
108  Tauri 

n  Tauri 

6 
5 
6 
64 

54 

-0.36 
0.43 
0.45 
0.48 
0.50 

+0.3 
0.5 
0.5 
0.5 
0.5 

+20  27.8 
21  25.9 

21  33.6 

22  9.6 
21  59.0 

13  56.2 

IS    1  29.0 

3  43.4 

7  11.7 

8  57.6 

-  7  11.1    +0.1341 
+  3  58.9  +0.4809 
+  6    8.8  1  +0.5848 
+  9  30.2  +0.2841 
+11   12.5  +0.64% 

0.5419 
0.5463 
0.5465 
0.5469 
0.5479 

+0.1319 
0.1104 
0.1060 
0.0989 
0.0957 

+48 
+72 
+82 
+57 
+90 

-21 
0 
+  7 
-10 
+11 

o  Tauri 
121  Tauri 

B.  AC.  1801 
132  Tauri 

J   Geminorum 

6 
6 
6 

54 
5 

-0.51 
0.54 
0.56 
0.58 
0.58 

+0.6 
0.4 
0.5 
0.6 
0.9 

+21  50.5 
23  57.9 

23  9.2 

24  31.8 
23  16.1 

12  48.8 
16  21.2 
19  59.1 
22  33.4 
14    5  29.2 

-  9    4.0+1.1570 

-  5  38.7  |  -0.8722 

-  2    8.1 '  +0.2985 
+  0  20.9  -1.0370 
+  7    2.8  '  +0.7689 

0.5482 
0.5494 
0.5504 
0.5502 
0.5509 

+0.0875 
0.0805 
0.0729 
0.0674 
0.0527 

+90 
-11 
+60 
-24 
+90 

+46 
-66 
-  6 
-65 
+22 

2  Geminorum 

3  Geminorum 
5  Geminorum 
9  Geminorum 
e  Geminorum 

7 

64 
64 
64 
34 

-0.59 
0.59 
0.61 
0.61 
0.61 

+0.9 
0.9 
0.8 
1.0 
1.3 

+23  38.8 

23  7.8 

24  26.6 
23  46.7 

25  14.4 

6  42.5 

8    3.1 

8  50.7 

11  20.4 

23  35.6 

+  8  13.6+0.4166 
+  9  31.4 '+1.0500 
+10  17.4   -0.3596 
-11   18.0 '+0.4779 
+  0  31.9-0.8085 

0.5509 
0.5509 
05508 
0.5517 
0.5514 

+0.0490 
0.0472 
0.0453 
0.0399 

+0.0131 

+68 
+90 
♦20 
+73 
-  7 

+  3 
+41 

-39 
+  7 
-65 

Mercury 

+23  24.1 

NEW 

Iff  14  22.1 
MOON. 

-  9  11.0  |+1.1830 

1 

1 

0.4539 

-0.0139 

+90 

+56 

y  Cancri 
B.A.C.3206 

44 
64 

-0.69 
0.50 

+3.1 
3.5 

21  51.9 
20  15.8 

IT    7     8.5 
18    3  20.9 

+  6  14.7  .  +0.3655 
+  1  48.7  -0.2820 

0.5391 
0.5305 

0.1027 
0.1375 

+63 
+25 

-  6 
-44 

tf  Leonis 
42  Leonis 
i  Leonis 
k  Leonis 
i  Leonis        mult. 

34 

6 

54 

54 
4 

-0.37 
0.32 
0.27 
0.22 
0.07 

+3.4 
3.3 
3.2 
3.2 
2.2 

♦17  17.9 
15  31.8 
14  42.0 
14  46.5 
11     8.1 

19    0  48.2 

8  15.9 

13  38.6 

21     5.5 

ao  17     0.9 

-  1  23.2' -0.2815 
+  5  51.1    +0.3864 
+11     4.3+0.3328 

-  5  41.9-1.1550 

-10  20.8' -1.1490 

0.5210 
0.5176 
0.5160 
0.5125 
0.5077 

-0.1688 
0.1780 
0.1845 
0.1925 
0.2105 

+25 
+64 
+60 
-29 
-27 

-47 
-13 
-17 
-75 

-79 

o)  Virginis 
£  Virginis 
v  Virginis 
7r  Virginis 
c  Virginia 

6 

54 

4 

44 

54 

-0.01 

+0.02 

0.02 

0.10 

0.18 

+1.8 
2.0 
1.4 
1.3 

+0.3 

+  8  44.6 
8  52.2 
7    8.8 
7  13.6 
3  55.5 

ai    0  50.9 

4  31.3 

4  50.4 

12  57.2 

23  30.1 

-  2  44.1 
+  0  50.1 
+  1     8.7 
+  9     1.8 

-  4  43.2 

-0.1835 
-1.1190 
+0.7052 
-1.1740 
+0.0619 

0.5062 
0.5051 
0.5052 
0.5049 
0.5050 

-0.2163 
0.2183 
0.2185 
0.2231 
0.2277 

+31 
-24 
+90 

-28 
+45 

-49 
-81 
-  2 
-83 
-36 

BAG.  4254 

65  Virginis 

66  Virginia 
80  Virginia 
88  Virginia 

6 
6 
6 
6 
64 

+0.27 
0.51 
0.52 
0.59 
0.67 

-0.1 
2.1 
2.3 
2.3 

2.9 

+  2  27.7 

-  4  21.0 

4  35.4 

4  50.2 

6  17.4 

aa  9  12.7 

a3    9     7.0 

9  45.2 
15  29.6 
22    5.5 

+  4  43.0 
+  3  56.4 
+  4  33.5 
+10    7.9 

-  7  27.8 

-0.5644 
+1.2680 
+1.3760 
+0.3130 
+0.3530 

0.5055 
0.5113 
0.5111 
0.5139 
0.5170 

-0.2305 
0  2319 
0.2315 
0.2308 
0.2291 

+11 
+86 

+85 
+59 
+60 

-76 
♦37 
+54 
-24 
-22 

B.  A.  C  4647 

94  Virginia 

95  Virginis 
k  Virginis 
ol  Libra) 

64 

64 

6 

44 

64 

+0.70 
0.76 
0.71 
0.80 
1.23 

-3.0 
3.4 
3.6 
3.8 

4.9 

-  7  31.1 
8  22.1 

8  47.4 

9  45.8 
15    9.1 

a4    ]  30.3 

7  13.9 

7  26.7 

10  31.9 

a*  19    5.3 

-  4    9.2 1  +0.8843 
+  1  24 .21 +0.4895 
+  1  36.5   +0.8902 
+  4  :«>.l  1+1.2270 
-II  53.0   +0.0057 

0.5189 
0.5217 
0.5219 
0.5226 
0.5474 

-0.2278 
0.2253 
0.2252 
0.2232 
0.1950 

+82 
+68 
+81 
+80 
+34 

+  8 
-15 
+  8 
+34 
-40 

o9  Libra 
C  Libra 

64 
6 

+1.24 
+1.28 

-4.5 
-5.0 

-14  44.6 
-16  20.0 

20     0.8 
22  21.5 

-10  59.4  '  -0.6003 
-  8  43.5 1  +0.5993 

0.5488 
0.5503 

-0.1940 
-0.1909 

+  3 
+70 

-81 

-  8j 
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JULY. 


Thb  Stab's 


At  CoHJinrcnoH  nc  R.  A. 


Limiting 
Pandfek. 


Name. 


M»* 


Bed'ns  from 
1890.0. 


Aa 


A3 


Apparei 
DeclWi< 


irent 


Washington 
Mean  Time. 


Hour  Angle 
H 


N. 


8. 


£*  Libra? 
C3  Libras 
^  Libra? 
47  Libra? 
0l  Scorpii 

/?» Scorpii 

v*  Scorpii 
y\)  Ophiuchi 
o  Ophiuchi 

b  Ophiuchi     vt 

c«  Ophiuchi 

63  Ophiuchi 

4  Sagittarii 

7  Sagittarii 

P.  xvii,  330 

9  Sagittarii 

B.A.C.6I6I 
A  Sagittarii 

24  Sagittarii 

25  Sagittarii 

B.A.C.6343 

26  Sagittarii 
B.A.C.6369 

y\)  Sagittarii 
Xi  Sagittarii 

X9  Sagittarii 
r3  Sagittarii 
A1  Sagittarii 
A*  Sagittarii 
53  Sagittarii 

B.A.C.6727 

4  Capricorni 

17  Capricorni 

9  Capricorni 

£  Capricorni 

27  Capricorni 
0  Capricorni 
e  Capricorni 
k  Capricorni 


+1.29 
1.29 
1.29 
1.45 
1.51 

+1.51 
1.54 
1.62 
1.67 
1.99 

+2.00 
2.12 
2.13 
2.16 
2.12 

+2.15 
2.16 
2.25 
2.25 
2.25 

+2.23 
2.27 
2.30 
2.38 
2.38 

V238 
2.38 
2.41 
241 

2.40 

+2.40 
2.40 
2.40 
2.36 
2.36 

+2.34 
2.35 
2.29 

+2.26 


-5.3 
5.3 
4.9 
5.2 
5.1 

-  5.1 
4.7 
4.5 
4.6 
3.3 

-  3.1 
2.1 
1.7 
0.6 
1.2 

-  1.5 

0.9 

-  0.4 
0.0 
0.0 

+  0.4 
0.6 
0.5 
2.2 
2.9 

+  2.9 
3.0 
3.5 
3.5 

3.8 

+  3.8 
4.9 
7.6 
8.6 

8.8 

+  8.9 

9.2 

10.2 

+10.4 


-17  3.8 
16  13.9 
16  28.8 
19  3.5 
19  30.3 

-19  30.1 
19  10.6 

19  46.9 

21  13.9 
24    4.5 

-23  52.7 
24  51.9 

23  48.3 

24  16.8 
23    8.4 

-24  21.8 

23  43.5 

25  28.9 

24  6.8 

24  18.3 

-23  35.9 

23  56.1 

25  7.2 
25  26.7 

24  43.3 

-24  37.6 
24  10.7 

24  57.6 

25  7.5 
23  40.6 

-23  40.8 

22  8.8 
21  54.7 

20  17.3 

21  38.0 

-20  59.7 
21  64 
19  57.3 

-19  21.8 


d     h    m 

9*  22  56.9 

23  27.0 

M    0  27.5 

10  10.2 

14  39.9 

14  40.0 
17  28.0 

22  33.1 
97    1  51.6 

23  28.1 

38    1  25.4 

10  21.2 

12  13.0 

13  21.2 
13  40.1 

13  44.2 
16  40.9 

22  40.3 
99    0  52.7 

1  7.0 

2  35.1 

3  48.2 

4  52.3 
16  3.3 
19  360 

19  38.4 

19  41.5 

23  30.0 
23  444 

SO    0  53.9 

1     0.3 

14  50.3 
31     1   135 

8  4.3 

9  37.1 

9  59.7 
12  18.1 

20  32.1 
22  41.9 


h    m 

-  8  9.3 

-  7  40.2 

-  6  41.8 
+  2  40.6 
+  7  0.7 

+  7  0.8 

+  9  42.6 

-  9  23.5 

-  6  12.4 
-9  26.4 

-  7  33.8 
+  0  59.9 
+  2  47.1 
+  3  52.6 
+  4  10.7 


+  4 

+  7 
-II 

-  9 

-  8 


14.6 
4.2 

11.9 
5.2 

51.4 


-  7  27.1 

-  6  17.2 

-  5  15.8 
+  5  26.3 

+  8  49.8 


+  8 
+  8 
-11 
-11 
-10 


52.1 
55.1 
26.2 
12.5 
6.0 


-  9  59.9 
+  3  14.3 
-10  49.0 

-  4  15.4 

-  2  46.5 

-  2  24.9 

-  0  12.2 
+  7  41.6 
+  9  46.2 


+1.2440 
+0.2867 
+0.3523 
+1.2480 
+0.9350 

+0.9315 
+0.1414 
-0.0391 
+0.9455 
+1.1720 

+0.7896 
+1.0670 
-0.1130 
+0.2940 
-0.8620 

+0.3522 

-0.4470 
+1.0610 
-0.3547 
-0.1716 

-0.9010 
-0.5913 
+0.5649 
+0.9311 
+0.3143 

+0.2226 
-0.2160 
+0.6988 
+0.8708 
-0.4952 

-0.4870 
-1.0150 
-0.1499 
-0.8519 
+0.6792 

+0.1108 
+0.5554 
+0.7313 
+0.5229 


0.5513 
0.5524 
0.5536 
0,5619 
0.5652 

0.5652 
0.5681 
0.5740 
0.5773 
0.5965 

0.597b 
0.6054 
0.6060 
0.6070 
0.6073 

0.6075 
0.6074 
0.6110 
0.6128 
0.6130 

0.6131 
0.6139 
0.6148 
0.6169 
0.6167 

0.6167 
0.6167 
0.6176 
0.6176 
0.6167 

0.6167 
0.6148 
0.6110 
0.6067 
0.6060 

0.6053 
0.6043 
0.5980 
0.5965 


-0.1901 
0.1894 
0.1883 
0.1748 
0.1661 

-0.1661 
0.1616 
0.1521 
0.1457 
0.0963 

-0.0912 
0.0666 
0.0617 
0.0586 
0.0580 

-0.0576 
0.0492 
0.O314 
0.0249 
0.0244 

-0.0197 

0.0160 

-0.0128 

+0.0214 

0.0330 

+0.0330 
0.0330 
0.0453 
0.0456 
0.0486 

+0.0486 
0.0907 
0.1166 
0.1375 
0.1426 

+0.1427 
0.1479 
0.1678 

+0.1722 


♦?5 
+48 
+53 
♦71 
+70 

♦70 
+37 
+26 
♦69 
+66 

♦66 
+65 
♦14 
+36 

-28   -90: 


+39 
-25 
-21 
+42 
+13 

+13 
-33 
-13 
+15 
+37 

+  5 
+26 
-47 
-24 


+39 

-  4 

+65 

3 


-20 
-70 ' 
+26 
-63 


+  8 1 -51 

-331-90 
16i-84 
+50-8 
+65  I  +16 
♦35 '  -22 


+29 
♦  6 
+64 
+65 

-  8i 


-27 
-54 
0 
+11 
-74 


8,-73 

-351-90 

+16 '  -49 

201-90; 

+67-2, 

+33J-341 

+60  I  -10 
+70 1  0 
+60J-I2 


AUGUST. 


29  Aquarii 
56  Aquarii 

r1  Aquarii 

r8  Aquarii 
74  Aquarii 
rf)]  Aquarii 
if;*  Aquarii 
yr*  Aquarii 

B.A.C.8274 

30  Piscium 
33  Piacium 

B.A.C.17 

14  Ceti 

15  Ceti 
26  Ceti 


mult 


mult. 


64 

+2.22 

+11.1 

64 

2.10 

11.9 

54 

2.05 

12.5 

4 

+2.04 

+12.5 

6 

2.02 

12.3 

4 

1.92 

12.4 

4 

1.91 

12.5 

44 

1.90 

12.5 

7 

+1.78 

+12.5 

44 

1.71 

12.7 

44 

1.70 

12.6 

6 

1.68 

12.5 

6 

1.57 

11.6 

64 

+1.55 

+11.5 

6 

+1.43 

+11.1 

-17  29.4 
15  8.6 
14  37.9 

-14  10.2 

12  11.9 

9  41.0 

9  46.8 

10  12.5 

-  6  59.3 
6  37.4 
6  19.2 
5  51.3 
1     64 

-  1     6.4 

+  0  46.8 


1    6  29.1 

17  42.9 

9    0  54.2 

1  41.6 

3  19.6 

142  49.4 

13  42.4 

14  9.6 

3  3    6.7 

9  6.6 
10  38.1 
12  53.0 

4  0  26.2 

1  37.2 
1?  38.9 


-  6  45.2 

+0.0948 

+  4  2.4 

+0.0164 

+10  57.4 

+1.0450 

+11  43.0 

+0.7634 

-10  42.6 

-0.8194 

-  1  33.6 

-1.1600 

-  0  42.6 

-0.8547 

-  0  165 

-0.3283 

-11  46.9 

-0.3804 

-  5  50.3 

+0.6516 

-  4  30.9 

+0.7228 

-  2  20.7 

+0.8122 

+  8  49.2 

-1.1040 

+  9  57.7 

-0.8097 

-  2  24.2 

+0.2580 

0.5912 1  +0.1886 
0.5821  !  0.2075 
0.5762;    0.2179 

0  57551+0.2191 
0.5738  0.2206 
0.5672 '  0.2316 
0.5661  i  0.2324 
0.5659     0.2327 


0.5571 
0.55114 
0.5530 
0.5518 
0.5452 

0.5441 
0.5398 


+05424 
0.2452 
0.2461 
0.2468 

0.2487 

+0.2485 
+0.2471 


+37 
+35 
+75 

+72 

-  9 
-31 

-  9 
+20 

+19  -63 
+81-6 

+84  j-  2, 
+84  +  3 
-23 '  -90 1 

-  4,-90, 


-35, 
-39 

+20 

+  1 

-90 
-90 
-90 
-60 


+55   -26 
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ELEM 

[BNTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

The  Star's 

At  Cohjukction  in  R.  A. 

Limiting 
Parallel*. 

Nun. 

Mag. 

Red'ns  from 
1890.0. 

Apparent 
Declination. 

Washington 
MeaaTlW 

HonrAngle 
H 

Y 

z> 

y* 

N. 

S. 
-3$ 

Aa 
+M0 

Afl 

+1(K8 

29  Ceti 

6* 

O          / 

+  1  25.3 

d    h    m 
4  15  36.9 

h    m 
-  0  30.0 

+0.0884 

0.5390 

+0.2464 

+4g 

33  Ceti 

6 

1.39 

10.6 

1  51.9 

16  50.1 

+  0  40.8 

-0.0629 

0.5382 

0.2459 

+37 

-44 

35  Ceti 

64 

1.38 

10.7 

1  53.6 

17  46.1 

+  1  35.0 

+0.1379 

0.5387 

0.2458 

+48 

-33 

/  Piscium 

5 

1.35 

10.3 

3    2.3 

20  15.7 

+  3  59.8 

-0.4232 

0.5379 

0.2451 

+18 

-66 

v  Piscium 

44 

1.26 

10.0 

4  56.0 

5    7  31.8 

-  9    5.9 

+0.3591 

0.5352 

0.2388 

+61 

-21 

64  Ceti 

54 

+1.11 

+  8.6 

+  8    3.4 

21  53.9 

+  4  48.8 

+0.4896 

05333 

+0.2285 

+71 

-13 

f »  Ceti 

44 

1.10 

8.5 

8  19.9 

22  40.9 

+  5  34.2 

+0.3819 

0.5331 

0.2276 

+63 

-18 

f  Arietis 

H 

1.05 

7.7 

10    6.8 

•    4  21.5 

+11    4.1 

-0.1986 

0.5328 

0.2225 

+30 

-49 

B.A.C.755 

64 

1.05 

7.7 

10    4.2 

5  17.7 

+11  58.4 

+0.0597 

0.5325 

0.2216 

+45 

-34 

31  Arietis 

54 

1.01 

6.9 

II  58.4 

10    0.8 

-  7  27.4 

-0.9055 

0.5325 

0.2166 

-10 

-78 

38  Arietis 

5 

+0.96 

+  6.9 

+11  59.1 

14    2.3 

-  3  33.6 

-0.0579 

0.5334 

+0.2123 

+37 

-39 

Lalande  5725 

6 

0.87 

6.4 

12  46.1 

7    0  20.9 

+  6  25.2 

+1.2435 

0.5337 

0.1999 

+90 

+41 

B.  A.C.I  119 

6 

0.71 

4.8 

16  10.8 

16    5.4 

-  2  20.5 

+05979 

0.5358 

0.1778 

+81 

-  2 

B.  AC.  1206 

6 

0.63 

4.5 

17    0.0 

22  35.6 

+  3  57.1 

+0.8447 

0.5370 

0.1672 

+90 

+14 

B.A.C.1240 

6 

0.63 

4.0 

17  53.1 

8    2  11.8 

+  7  26.3 

+0.4884 

0.5378 

0.1617 

+72 

-  6 

wi  Tauri 

6 

+0.60 

+  3.4 

+19  19.1 

6    6.7 

+11  13.5 

-0.4309 

0.5395 

+0.1555 

+17 

-55 

cj*  Tauri 

54 

0.55 

3.1 

20  18.5 

9  54.6 

-  9    5.8 

-0.9226 

0.5400 

0.1489 

-13 

-70 

Neptune 

19  49.9 

14  11.6 

-  4  57.3 

+0.2072 

0.5402 

0.1413 

+53 

-18 

W.iv,650 

6 

0.44 

2.8 

20  27.9 

19  44.3 

+  0  24.4 

+0.2834 

0.5418 

0.1308 

+57 

-12 

i  Tauri 

5 

0.45 

2.5 

21  26.0 

•    7  15.1 

+11  32.4 

+0.6170 

0.5449 

0.1096 

+86 

+  8 

1105  Tauri 

6 

+0.32 

+  2.3 

+21  33.7 

9  29.2 

-10  18.0 

+0.7150 

0.5449 

+0.1046 

+90 

+14 

J108  Tauri 

64 

0.29 

2.1 

22    9.6 

12  57.3 

-  6  57.6 

+0.4164 

0.5459 

0.0980 

+67 

-  3 

|    n  Tauri 

54 

0.27 

2.1 

21  59.0 

14  43.0 

-  5  14.9 

+0.7796 

0.5468 

0.0942 

+90 

+19 

121   Tauri 

6 

0.20 

1.4 

23  57.9 

22    6.7 

+  1  54.2 

-0.7464 

0.5475 

0.0794 

-  3 

-66 

1         B.A.C.1801 

6 

0.20 

1.8 

23    9.2 

lO    1  44.6 

+  5  24.8 

+0.4151 

0.5483 

0.0714 

+68 

+  1 

l|32  Tauri 

54 

+0.18 

+  1.8 

+24  31.8 

4  19.2 

+  7  54.1 

-0.9160 

0.5479 

+0.0665 

-14 

-65 

|     1   Geminorum 

5 

0.11 

1.6 

23  161 

11   15.7 

-  9  23.3 

+0.8756 

0.5485 

0.0516 

+90 

+29 

2  Geminorum 

7 

0.10 

1.5 

23  38.8 

12  29.1 

-  8  12.4 

+0.5193 

0.5493 

0.0482 

+76 

+  9 

3  Geminorum 

64 

0.09 

1.6 

23    7.8 

13  49.9 

-  6  54.4 

+1.1540 

0.5493 

0.0456 

+90 

+50 

5  Geminorum 

64 

0.06 

1.3 

24  26.6 

14  37.6 

-  6    8.3 

-0.2569 

0.5491 

0.0438 

+26 

-33 

9  Geminorum 

64 

+0.06 

+  14 

+23  46.7 

17    7.8 

-  3  43.2 

+0.5781 

0.5490 

+0.0387 

+82 

+12 

e  Geminorum 

34 

-0.02 

1.2 

25  14.4 

11    5  25.0 

+  8    9.1 

-0.7237 

0.5491 

0.0112 

-  2 

-65 

37  Geminorum 

64 

0.06 

1.1 

25  30.7 

10  37.5 

-10  48.8 

-0.9926 

0.5488 

+0.0002 

-21 

-64 

u  Geminorum 

54 

0.08 

1.3 

24  222 

13  54.2 

-  7  38.8 

+0.2583 

0.5490 

-0.0068 

+56 

-  2 

48  Geminorum 

6 

0.10 

1.3 

24  18.8 

18  30.7 

-  3  11.6 

+0.2675 

05484 

0.0171 

+57 

-  2 

52  Geminorum 

64 

-0.12 

+  1.2 

+25    4.5 

19  31.7 

-  2  J2.6 

-0.5960 

0.5482 

-0.0194 

+  6 

-53 

A  Geminorum 

54 

0.16 

1.2 

25  15.6 

23  34.5 

+  1  42.0 

-0.8966 

0.5480 

0.0281 

-13 

-65 

K  Geminor.    mult 

34 

0.18 

1.4 

24  39.7 

13    9  17.7 

+11     5.8 

-0.6045 

0.5457 

0.0478 

+  6 

-57 

82  Geminorum 

64 

0.20 

1.5 

23  24.7 

11   14.0 

-11     1.8 

+0.6871 

0.5459 

0.0522 

+90 

+17 

fil  Cancri 

64 

0.20 

1.9 

22  57.0 

19  32.4 

-  2  59.8 

+0.6908 

0.5435 

0.0701 

+90 

+16 

y  Cancri 

44 

-0.28 

+  2.0 

+21  51.9 
NEW 

13  13    7.0 
MOON. 

-  9  69.4 

+0,3674 

0.5384 

-0.1039 

+64 

-  6 

i  Leonia       mult. 

4 

0.16 

2.4 

11     8.1 

1*  22  55.6 

-  2  38.6 

-1.2930 

0.5090 

0.2128 

-41 

-79 

w  Virginia 

6 

0.13 

2.0 

8  44.6 

IT    6  45.1 

+  4  575 

-0.3364 

0.5076 

0.2182 

+23 

-58' 

f  Virginia 

54 

-0.11 

+  2.1 

+  8  52.2 

10  25.7 

+  8  31.9. 

-1.2830 

0.5063 

-0.2204 

-39 

-81 

v  Virginia 

4 

0.11 

1.8 

7    8.8 

10  44.7 

+  8  50.4 

+0.5450 

05064 

0.2206 

+75 

-11 

ff  Virginia 

44 

0.06 

1.7 

7  13.6 

18  51.5 

-  7  16.5 

-1.3460 

0.5058 

0.2248 

-49 

-83 ' 

c  Virginia 
B.A.C.4254 

54 

-0.02 

1.1 

3  55.5 

18    5  25.6 

+  2  59.7 

-0.1244 

05056 

0.2294 

+34 

-46 1 

6 

+0.05 

+  0.9 

+  2  27.7 

15  10.2 

-11  32.1 

-0.7669 

05052 

0.2315 

0 

-78 

65  Virginia 

6 

+0.22 

-  0.2 

-  4  20.9 

19  15  14.4 

+11  51.3 

+1.0470 

0.5091 

-0.2318 

+86 

+  18 

80  Virginia 

6 

0.28 

1.4 

4  50.1 

21  41.1 

-  5  53.2 

+0.0829 

0.5118 

0.2306 

+44 

-36 

88  Virginia 
B.A.C.4647 

64 

0.33 

1.5 

6  17.4 

SM>    4  21.8 

+  0  35.9 

+0.1203 

0.5138     0.2284 

+46 

-34! 

64 

0.36 

1.9 

7  31.1 

7  49.4 

+  3  57.4 

+0.6540 

05150     0.2269 

+81 

-  6 

94  Virginia 

64 

0.39 

2.1 

8  22.1 

13  38.2 

+  9  35.9 

+0.2540 

05177J    0.2242 

+53 

-27  j 

95  Virginia 

6    1+0.39 

-  23 

-  8  47.4 

13  51.3 

+  9  48.6 

+0.6572 

05170-0.2238 

+80 

-«! 

k  Virginia 

4^+0.46 

-  2.5 

-  9  45.8 

16  59.4 

-1 1     8.9 

+1.0000 

05194  |  -0.2223 

+80 

+  151 

, . 

- 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

AUGUST.                                                                             ' 

Turn  Stjjl'b 

At  CoiwinccnoK  in  R.  A. 

Limiting  1 
Parallel* 

Name. 

Mag. 

fted'nfl  from 
1890.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

—  d     h    m 
99    2  14.3 
3  11.1 

5  35.5 

6  11.8 
6  42.7 

Hour  Anglo 
M 

Y 

l' 

y 

N.     S. 

Aa 

4<S 

o1  Libra 
o*  Librae 
£'  Libras 
C*  Libra 
C3  Libra 

64 
64 
6 

7 
6 

+0*86 
0.85 
0.89 
0.90 
0.99 

3.5 
4.1 
4.5 
4.5 

-15°   91 
14  44.6 

16  20.0 

17  3.8 
16  13.9 

h    m 

-  2  56.4 

-  2    1.5 
♦  0  18.1 
+  0  53.2 
+  1  23.1 

-0.2352 
-0.8492 
+0.3678 
+1.0190 
+0.0542 

0.5407 
0.5420 
0.5435 
0.5434 
0.5439 

-0.1927 
0.1916 
0.1881 
0.1865 
0.1865 

o 

+22 
-12 

+53 
+73 
+36 

-55°! 

-90 

-21 

+18 

-38 

C<  Libra 
47  Libra 
/?>  Scorpii 
/3*  Scorpii 
v8  Scorpii 

54 
64 

2 

54 

44 

+0.93 
1.07 
1.14 
1.14 
1.17 

-  4.0 
4.7 
4.6 
4.6 
4.3 

-16  28.8 
19    3.5 
19  30.3 
19  30.1 
19  10.6 

7  44.8 

17  43.8 

22  21.4 

22  21.4 

93    1   14.5 

+  2  23.2 
-11  58.1 

-  7  30.1 

-  7  30.1 
7  4  43.2 

+0.1206 
+1.0350 
+0.7226 
+0.7191 
-0.0830 

0.5448 
0.5531 
0.5568 
0.5568 
0.5593 

-0.1854 
0.1707 
0.1636 
0.1636 
0.1589 

+40 
+71 
+70 
♦70 
+25 

-34 1 
+20 
0 
0 

-45 1 

^  Ophiuchi 
u  Ophiuchi 
b  Ophiuchi      var. 
c2  Ophiuchi 
63  Ophiuchi 

44 
44 
5 
5 

64 

+1.25 
1.31 
1.68 
1.70 
1.85 

-  4.2 
44 
3.8 
3.6 

2.8 

-19  46.9 
21   13.9 
24     4.5 

23  52.7 

24  51.9 

6  28.9 

9  53.4 

94    8  11.3 

10  12.3 

19  25.3 

+  0  20.0 
+  3  37.2 
+  1     4.6 
+  3     1.0 
+11  52.1 

-0.2603 
+0.7418 
+0.9982 
+0.6146 
+0.9038 

0.5637 
0.5668 
0.5857 
0.5882 
0.5939 

-0.1485 
0.1426 
0.0937 
0.0890 
0.0640 

+15 
+68 
+66 
+59 
+65 

+20 
-  6 
+13 

4  Sagittarii 
7  Sagittarii 

P.  xvii,  330 
9  Sagittarii 

B.A.C.6I61 

54 

6 

54 

6 

54 

+1.87 

1.89 
1.88 
1.92 
1.91 

-  2.4 
2.3 
1.9 
2.3 
1.7 

-23  48.3 
24  16.8 

23  8.4 

24  21.8 
23  43.5 

21  20.5 

22  31.0 
22  50.5 
22  54.7 

9*    1  56.8 

-10  17.4 

-  9    9.7 

-  8  51.0 

-  8  47.0 

-  5  52.2 

-05867 
+0.1263 
-1.0435 
+0.1868 
-0.6134 

0.5957 
0.5956 
0.5961 
0.5961 
0.5980 

-0.0599 
0.0557 
0.0555 
0.0555 
0.0470 

♦  5 
+26 
-40 
+29 
-14 

-58 
-33 
-90  j 
-30 

-88 

A  Sagittarii 

24  Sagittarii 

25  Sagittarii 
B.A.C.6343 

26  Sagittarii 

3 

6 

64 

64 

64 

+2.04 
2.06 
2.06 
2.06 
2.08 

-  1.5 

0.8 
0.9 
0.4 

-  0.3 

-25  28.9 
24    6.8 
24  18.3 
23  35.9 
23  56.1 

8    7.3 
10  23.6 
10  38.3 

12  9.0 

13  24.3 

+  0    3.1 
+  2  13.7 
+  2  27.9 
+  3  54.8 
+  5    6.9 

+0.9212 
-0.5134 
-0.3260 
-1.0650 
-0.7462 

0.6018 
0.6029 
0.6029 
0.6038 
0.6034 

-0.0298 
0.0222 
0.0219 
0.0182 

-0.0135 

+65 

-  2 
-45 
-25 

+loi 

-76 1 
-61 ' 
-90  j 
-90 1 

iff  Sagittarii 
X1  Sagittarii 
X1  Sagittarii 
r3  Sagittarii 
A1  Sagittarii 

54 
54 
64 
54 
6 

+2.25 
2.28 
2.28 
257 
2.33 

+  0.9 
1.7 
1.7 
1.9 
2.2 

-25  26.7 
24  43.3 
24  37.6 
24  10.7 
24  57.6 

9%    1  59.7 
5  37.9 
5  40.4 
5  43.7 
9  37.7 

-  6  49.2 

-  3  20.1 

-  3  17.7 

-  3  14.5 
+  0  29.6 

+0.8158 
+0.1986 
+0.1059 
-0.3378 
+0.5933 

0.6081 
0.6084 
0.6084 
0.6084 
0.6089 

+0.0199 
0.0343 
0.0343 
0.0344 
0.0462 

+65 
+29 
+23 
0 
+55 

-29 
-34 
-62 

-  7, 

A^  Sagittarii 
53  Sagittarii 

B.A.C.6727 
17  Capricorni 

t)  Capricorni 

44 

64 

6 

6 

5 

+2.33 
2.32 
2.32 
2.49 

2.49 

+  2.2 

2.8 
2.8 
6.9 
8.1 

-25    7.5 
23  40.6 
23  40.8 
21  54.7 
20  17.3 

9  52.5 

11     3.7 

11   10.2 

97  11  51.4 

18  47.5 

+  0  43.9 
+  1  51.9 
+  1  58.1 
+  1  37.1 
+  8  16.0 

+0.7684 
-0.6081 
-0.5999 
-0.2049 
-0.8952 

0.6088 
0.6092 
0.6092 
0.6059 
0.6027 

+0.0466 
0.0499 
0.0499 
0.1213 
0.1394 

+65 
-14 
-13 
+14 
-22 

+  » 

-861 
-85 
-53 
-90 

X  Capricorni 
27  Capricorni 

0  Capricorni 
33  Capricorni 
37  Capricorni 

54 
64 
54 
54 
6 

+2.51 
2.50 
2.51 
2.53 
2.52 

+  8.2 
8.5 
8.6 
9.0 
9.7 

-21  38.0 

20  59.7 

21  64 
21   19.1 
20  34.3 

20  21.2 

20  44.1 

23    3.9 

9N    2  20.6 

6  29.4 

+  9  45.8 
+10    7.7 
-11  38.2 

-  8  29.4 

-  4  30.8 

+0.6480 
+0.0720 
+0.5246 
+1.2390 
+1.1810 

0.6031 
0.6023 
0.5999 
0.5990 
0.5969 

+0.1428 
0.1445 
0.1497 
0.1574 
01680 

+66-4' 
+31' -36, 
4581-18 
+69+42 
+691+34 

e  Capricorni 

k  Capricorni 
B.A.C.7550 
21)  Aquarii       mult. 
56  Aquarii 

44 
5 

64 
64 
64 

+2.52 
2.52 
2.52 
2.49 
2.45 

+  99 
10.2 
10.2 
11.4 
12.8 

-19  57.3 

19  21.8 

20  7.2 
17  29.4 
15    8.6 

7  21.6 

9  32.1 

9  45.2 

17  20.8 

99    4  33.6 

-  3  40.6 

-  1  35.4 

-  1  22.8 
+  5  54.7 

-  7  18.6 

+0.7223 
+0.5163 
+1.2960 
+0.1062 
+0.0572 

0.5967 
0.5957 
0.5953 
0.5909 
0.5829 

+0.1689 
0.1747 
0.1749 
0.1901 
0  2107 

+70      0! 
+60 '-12, 
+70 ,  +51 
+37-33 
+37-37 

t1  Aquarii       mult. 
r2  Aquarii 
74  Aquarii 
r\>x  Aquarii 
yr«  Aquarii 

54 

4 
6 
4 
4 

+2.43 
2.42 
2.40 
2.35 
2.34 

+13.6 
13.6 
13.7 
15.2 
15.2 

-14  37.9 

14  10.2 

12  11.9 

9  41.0 

9  46.8 

11  41.7 

12  29.6 
14     6.8 
23  30.8 

SO    0  23.2 

-  0  26.9 
+  0  19.3 
+  1  52.8 
+10  56.0 
+11  46.4 

+1.0980 
+0.8200 
-0.7529 
-1.0610 
-0.7590 

0  5790 
0.5780 
0.5771 
0.5706 
0.5703 

+0.2214 
0.2226 
0.2244 
0.2356 
0.2361 

+75 
+76 

-  5 
-22 

-  3 

+23 

4  4, 

-90 
-90 

-90, 

i 

^  Aquarii 

B.A.C.8274 
30  Piecium 
33  PiBcium 

B.A.C.17 

44 

7 

44 

5 
6 

+2.38 
2.29 
2.25 
2.24 
2.23 

+15.0 
14.9 
15.0 
14.9 
14.9 

-10  12.5 
6  59.3 
6  37.4 
6  19.2 
5  51.3 

0  50.0 
13  35.2 

19  28.2 

20  57.9 
23  10.0 

-11  47.7 
+  0  29.9 
+  6  10.5 
+  7  37.0 
+  9  44.5 

-0.231 1 
-0.3201 
+0.7832 
+0.8576 
+0.9504 

0.5698 
0.5635 
0.5598 
0.5589 
0.5585 

+0.2368 
0.2475 
0.2505 
0.2508 
0.2518 

+25 
+22 
+74 
+84 
+^4 

-54 
-5!), 
♦  1 
+  6, 

14  Ceti 

15  Ceti 

6 
64 

+2.15 
+2.15 

+14.9 
+14.9 

-  1     6.4 

-  1     6.3 

31  10  27.3 
11  36.4 

-  3  21.6 

-  2  14.9 

-0.9183 
-0.6288 

0.5522 
0.5514 

+0.2539 
+0.2537 

-10 

+  8 

-90 
-82 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


AUGUST. 


The  Stab's 


At  Conjunction  in  R.  A. 


Limiting 
Parallels. 


Name. 


26  Geti 


Mag. 


Bed'ns  from 
1890.0. 


+2.07 


A* 


+1*7 


Washington 
Mean  Time. 


Hour  Angle 
H 


+  0  46.9 


d     h    m 
31  23  19.5 


h   m 
+  9    4.4 


+0.4505 


0.5474 


N. 


+0.2522 


+68 


S. 


-if 


SEPTEMBER. 


29  Ceti 

33  Ceti 
35  Ceti 

/  Piscium 

v  Piscium 
64  Ceti 

£»  Ceti 

f  Arietis 
B.A.C.  755 
31  Arietis 
38  Arietis 

B.A.C.  1119 
B.  AC.  1206 
B.A.C.  1240 

w1  Tauri 

o*  Tauri 

Nkptdnk 
B.A.C.  1373 
W.  iv,  650 
i  Tauri 
105  Tauri 

108  Tauri 

n  Tauri 

121  Tauri 

B.A.C.  1801 
132  Tauri 

1  Geminorum 

2  Geminorum 
6  Geminorum 
9  Geminorum 
e  Geminorum 

37  Geminorum 
o)  Geminorum 
48  Geminorum 
52  Geminorum 
A  Geminorum 

k  Geminor.  mult 
82  Geminorum 
fil  Cancri 
A  Cancri 
y  Cancri 

B.A.C.3I38 
B.A.C.  3206 
jj  Leonis 


65  Virginia 

66  Virginis 
J3  Virginis 

80  Virginis 
88  Virginis 

B.A.C.  4647 
94  Virginis 


+2.07 

+14.6 

+  1  25.4 

+2.06 

+14.4 

+  1  52.0 

2.05 

14.6 

1  53.7 

2.03 

14.2 

3  2.4 

1.95 

13.9 

4  56.0 

1.87 

12.7 

8  3.5 

+1.85 

+12.6 

+  8  20.0 

1.82 

11.8 

10  6.9 

1.81 

11.8 

10  4.3 

1.78 

11.0 

11  58.5 

1.74 

10.9 

11  59.2 

+1.54 

+  9.3 

+16  10.8 

1.50 

7.8 

17  0.0 

1.48 

7.1 

17  53.1 

1.45 

6.5 

19  19.1 

1.41 

6.0 

20  18.5 
+19  51.3 

+1.36 

+  5.4 

21  22.5 

1.33 

5.3 

20  27.9 

1.20 

4.5 

21  26.0 

1.18 

4.2 

21  33.7 

+1.15 

+  3.8 

+22  9.7 

1.12 

3.6 

21  59.1 

1.09 

2.9 

23  57.9 

1.03 

2.8 

23  92 

1.02 

2.6 

24  31.8 

+0.92 

+  2.3 

+23  16.1 

0.91 

2.1 

23  38.8 

0.96 

1.8 

24  26.6 

0.86 

1.9 

23  46.7 

0.76 

1.0 

25  14.4 

+0.70 

+  0.9 

+25  30.7 

0.64 

0.8 

24  22.2 

0.65 

0.6 

24  18.8 

0.63 

0.3 

25  4.5 

0.58 

+  0.1 

25  15.6 

+0.48 

0.0 

+24  39.7 

0.45 

+  0.4 

23  24.7 

0.40 

+  0.3 

22  57.0 

0.34 

-  0.2 

24  22.1 

0.34 

+  0.1 

21  51.9 

+0.16 

0.0 

+21  44.2 

0.11 

+  0.2 

20  15.8 

+0.02 

+  0.4 

+17  17.9 
NEW 

+0.02 

-  0.4 

-  4  20.9 

0.03 

0.5 

4  35.3 

0.04 

0.6 

5  41.3 

0.05 

0.6 

4  50.1 

0.08 

0.9 

6  17.3 

+0.10 

-  1.1 

-  7  31.0 

+0.14 

-  1.3 

-  8  22.0 

1    1  14.4 

2  25.5 

3  20.0 
5  45.4 

16  42.0 
a    6  38.5 

7  24.1 

12  54.7 

13  49.1 

18  24.1 

22  18.4 

3  23  38.5 

4  5  59.2 
9  30.4 

13  19.9 

17  2.9 

21  45.0 
21  57.4 

*  2  40.7 
13  59.5 

16  11.3 

19  36.4 
21  20.6 

6  4  38.5 

8  14.0 
10  46.7 

17  39.2 

18  51.9 

20  59.3 

23  28.3 

7  11  40.9 

16  51.8 

20  7.8 

8  0  432 
1  44.1 
5  46.5 

15  28.8 

17  24.9 

•  1  432 
8  24.2 

19  182 

1O10    1.1 

15  32.1 

11  12  672 

MOON 

1*  20  56.5 

21  35.0 
14    1  29.4 

3  21.5 
10    0.5 

13  27.4 
19  15.4 


+10  55.6 

+0.2886 

0.5470 

+0.2519 

+57 

-11  55.8 

+0.1376 

0.5462 

+0.2512 

+48 

-11  3.1 

+0.3378 

0.5466 

0.2513 

+60 

-  8  42.5 

-0.2087 

0.5460 

0.2515 

+30 

+  1  52.3 

+0.5813 

0.5438 

0.2441 

+78 

-  8  38.7 

+0.7259 

0.5419 

0.2330 

+90 

-  7  54.7 

+0.6198 

0.5416 

+0.2322 

+82 

-  2  34.9 

+0.0550 

0.5412 

0.2268 

+44 

-  1  42.3 

+0.3024 

0.5408 

0.2256 

+58 

+  2  43.7 

-0.6408 

0.5418 

0.2208 

+  6 

+  6  30.3 

+0.2006 

0.5413 

0.2174 

+52 

+  7  0.2 

+0.8574 

0.5430 

+0.1800 

+90 

-10  51.6 

+1.1040 

0.5437 

0.1696 

+90 

-  7  27.5 

+0.7521 

0.5440 

0.1630 

+90 

-  3  45.6 

-0.1596 

0.5443 

0.1569 

+32 

-  0  10.0 

-0.6442 

0.5452 

0.1502 

+  5 

+  4  22.5 

+0.5223 

0.5455 

+0.1412 

+75 

+  4  34.6 

-1.0750 

0.5453 

0.1408 

-25 

+  9  8.3 

+0.5439 

0.5465 

0.1316 

+78 

-  3  55.7 

+0.8704 

0.5475 

0.1093 

+90 

-  1  48.3 

+0.9674 

0.5482 

0.1046 

+90 

+  I  29.8 

+0.6661 

0.5489 

+0.0976 

+90 

+  3  10.4 

+1.0230 

0.5484 

0.0940 

+90 

+10  13.5 

-0.4945 

0.5493 

0.0785 

+13 

-10  18.3 

+0.6589 

0.5494 

0.0711 

+90 

-  7  50.9 

-0.6691 

0.5499 

0.0654 

+  2 

-  1  12.3 

+1.1060 

0.5495 

+0.0503 

+90 

-  0  2.1 

+0.7537 

0.5500 

0.0476 

+90 

+  2  0.9 

-0.0220 

0.5498 

0.0431 

+39 

+  4  24.8 

+0.8066 

0.5499 

0.0374 

+90 

-  7  47.5 

-0.5047 

0.5493 

+0.0105 

+14 

-  2  47.1 

-0.7812 

0.5490 

-0.0009 

-  5 

+  0  22.3 

+0.4633 

0.5481 

0.0081 

+72 

+  4  48.4 

+0.4642 

0.5479 

0.0182 

+72 

+  5  472 

-0.3960 

0.5478 

0.0205 

+18 

+  9  41.5 

-0.6998 

0.5465 

0.0292 

0 

-  4  55.6 

-0.4244 

0.5441 

-0.0501 

+17 

-  3  3.4 

+0.8598 

0.5434 

0.0541 

+90 

+  4  58.5 

+0.8523 

0.5420 

0.0713 

+90 

+11  26.4 

-12430 

0.5398 

0.0845 

-47 

-  2  0.7 

+0.4982 

0.5368 

0.1056 

+74 

.11  45.8 

-1.1080 

0.5311 

-0.1319 

-28 

.  6  252 

-02241 

0.5292 

0.1409 

+28 

-  9  39.3 

-03032 

0.5212 

0.1731 

+24 

-  4  392 

+0.8572 

0.5117 

-0.2350 

+86 

-  4  1.8 

+0.9674 

0.5118 

0.2348 

+86 

-  0  14.2 

+1.2400 

0.5130 

0.2338 

+84 

+  1  34.6 

-0.1205 

0.5128 

0.2330 

+33 

+  8  2.0 

-0.0969 

0.5153 

0.2310 

+34 

+11  22.8 

+0.4327 

0.5172 

-0.2292 

+65 

-  6  59.6 

+0.0233 

0.5184 

-0.2263 

+40 

-33 
-23 
-52 

-  9 
0 

-  6 

-36 
-22 
-76 
-26 

+14 
+33 
+10 
-40 
-67 

-  2 

-69 
+  2 
+23 
+29 

+12 
+34 
-51 
+14 
-62 

+45 
+22 
-20 
+25 
-52 

-64 
+10 
+  9 
-39 
-63 

-44 

+27 
+25 
-66 
+  2 

-68 
-41 
-49 


+  5 
+12 
+34 
-47 
-46 

-18 
-39 


440 


6CCULTATIONS,  1890. 


ELEM 

[ENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

1 

j 

SEPTEMBER. 

1 

The  Stah'8  . 

At  Conjunction  in  K.  A. 

Limiting! 
Parallels,  j 

Name. 

Mag. 

Reri'ns  from 
1890.0 

Aa    |     A3 

Apparent 
Declination 

Washington 
Mean  Time. 

HourAnglo 

Y 

x>     |      y* 

N. 

S.  ' 

a 

-  8°  47!3 

d    h    in 

fa    ni 

0 

0 

95  Virginia 

6 

♦0.13 

-  1.4 

14  19  28.3 

-  6  47.0 

+0.4293 

0.5187 

-0.2261 

+64 

-18 

k  Virginia 

44 

0.17 

1.6 

9  45.7 

22  36.1 

-  3  44.8 

+0.7674 

0.5207 

05245 

♦76 

O 

2  Libra? 

6* 

0.19 

1.9 

11  12.7 

17    3  54.6 

+  1  24.1 

+1.1360 

0.5225 

0.2207 

+79 

+25 

Ii  Librae 

5i 

0.31 

2.8 

13  41.4 

16  43.5 

-10  10.7 

+1.0140 

0.5299 

0.2102 

+76 

♦17 

ol  Libra 

61 

0.45 

3.0 

15    9.1 

18    7  56.0 

+  4  32.7 

-0.5025 

0.5393 

0.1930 

♦  8 

-73 

o9  Libra 

61 

+0.46 

-  2.7 

-14  44.6 

8  53.2 

+  5  28.0 

-1.1190 

6.5402 

-0.1917 

-31 

-90 

£»  LibriB 

6 

0.49 

3.2 

16  20.0 

11   18.6 

+  7  48.6 

+0.1021 

0.5412 

0.1886 

+39 

-35 

C9  Librae 

7 

0.49 

3.5 

17    3.8 

11  55.3 

+  8  24  1 

+0.7588 

0.5420 

0.1877 

♦70 

♦  II 

C3  Librs 

6 

0.50 

3.6 

16  13.9 

12  26.4 

+  8  54.2 

-0.2218 

0.5425 

0.1870 

+22 

-541 

C«  Librae 

51 

0.51 

4.1 

16  28.8 

13  28.9 

+  9  54.7 

-0.1320 

0.5435 

0.1858 

+36 

-49 1 

47  Libras 

61 

+0.62 

-  3.9 

-19    3.5 

23  34.1 

-  4  20.4 

+0.7652 

0.5499 

-0.1708 

+71 

♦  2 

/?'  Scorpii 

2 

0.69 1     3.8 

19  30.3 

19    4  15.1 

+  0  11.0 

+0.4544 

0.5534 

0.1628 

+56 

-16 

,?*  Scorpii 

51 

0.69 1     3.8 

19  30.1 

4  15.2 

+  0  11.0 

+0.4510 

0.5534 

0.1628 

+56 

-16 

v9  Scorpii 
if)  Ophiuchi 

41 

0.73  j     3.8 

19  10.6 

7  10.7 

+  3    0.5 

-0.3595 

0.5567 

0.1578 

♦II 

-63 

41 

0.80       3.6 

19  46.9 

12  29.9 

+  8    8.5 

-0.5383 

05599     0.1483 

+  1 

-77 

<j  Ophiuchi 

41 

+0.86 1  -  3.9 

-21   13.9 

15  57.7 

+11  28.9 

+0.4730 

0.5619! -0.1416 

+55 

-15 

39  Ophiuchi 

51 

1.11  1     4.1 

24  10.0 

90  11   17.5 

+  6    6.2 

+1.1680 

0  5764 

0.1000 

+66 

+36 

B.  A.  C.5831 

61 

1.15  >     4.0 

23  57.2 

11   19.9 

+  6    8.5 

+0.9448 

05764 

0.1000 

+66 

♦15 

b  Ophiuchi     var. 

5 

1.20       4.0 

24     4.5 

14  43.5 

+  9  24.4 

+0.7435 

0.5786 

0.0919 

+66 

♦  2 

c*  Ophiuchi 

5 

1.23 1      3  7 

23  52.7 

16  47.4 

+11  23.6 

+0.3522 

0.5797 

0.0870 

+41 

-21 

63  Ophiuchi 

61 

+1.38^-  3.3 

-24  52.0 

91    2  15.0 

-  3  30.6 

+0.6580 

0.5844  '  -0.0632 

+61 

-  3 

4  Sagittarii 

51 

1.40,      2.8 

23  48.4 

4  13.5 

-  1  36.8 

-0.5503 

0.5861)    0.0582 

-10 

-80 

7  Sagittarii 

6 

1  42 !     2.7 

24  16.8 

5  25.9 

-  0  27.2 

-0.1316 

0.5872i    0.0548 

+12 

-49 

9  Sagittarii 

6 

1.43       2.8 

24  21.8 

5  50.2 

-  0     3.8 

-0.0684 

0.5875J   0.0540 

+16-45 

'    B.A.C.6161 

51 

1.47|      2.2 

23  43.5 

8  57.6 :  +  2  56.2 

-0.8788 

0.5888;    0.0455 

-29 ! -90 

l 

?.  Sagittarii 

3 

+1.60!-  2.3 

-25  28.9 

15  19.2!  +  9    2.6 

+0.6836 

0.5913! -0  0281 

+61  !  -  1 

24  Sagittarii 

6 

162;      1.6 

24    6.8 

17  39.6  i  +11  17.4 

-0.7707 

0.5920  i    0.0216 

-25j-90t 

25  Sagittarii 

61 

1.621      1.7 

24  18.3 

17  54.7!  +11  31.9 

-0.5807 

0.5921  i    0.0210 

-15    -tfi' 

26  Sagittarii 

61 

1.66  j      1.1 

23  56.1 

20  45.9 1  -  9  43.8 

-1.0035 

0.5929     0.0127 

-41 

-90: 

B.A.C.6369 

6 

169j      1.5 

25    7.2 

21  53.9  1  -  8  38.5 

+0.1899 

0.5936  -0.0098 

+25 

-30 1 

$  Sagittarii 

51 

+1.84   -  0.3 

-25  26.7 

99    9  45.8    +  2  44.6 

+0.6003 

0.5969 '  +0.0239 

+54 

-  6 

X1  Sagittarii 

51 

1.88  +  0.4 

24  43.3 

13  31.4 

+  6  21.1 

-0.0219 

0  5971 

0.0347 

+16 

-42 

£9  Sagittarii 

61 

1.88 

0.4 

24  37.6 

13  33.9 

+  6  23.5 

-0.1161 

0.5971 

0.0347 

+11 

-48 

£3  Sagittarii 

51 

1.88 

0.6 

24  10.7 

13  37.3 

+  6  26.8 

-0.5672 

0.5971 

0.0350 

-12 

-31 

A1  Sagittarii 

6 

1.95 

0.8 

24  57.6 

17  39.3 

+10  18.9 

+0.3849 

0.5977 

0.0465 

♦40 

-19 1 

A2  Sagittarii 

41 

+1.96 

+  0.8 

-25    7.5 

17  54.7 

+10  33.7 

+0.5646 

0.5977 

+0.0470 

+54 

1 

53  Sagittarii 

61 

1.92 

1.4 

23  406 

19    8.2 

+11  44.2 

-0.8369 

0.5981 

0.0505 

-26 

-90 ' 

B.A.C.6727 

6 

1.95 

1.5 

23  40.8 

19  15.0 

+11  50.7 

-0.8268 

0.5981,   0.0510 

-26- -90] 

17  Capricorni 

6 

2.26 

5.3 

21  54.7 

93  20  46.3 

-11  40.1 

-0.3844 

0.5946 

0.1212 

♦  61-65 

rf  (Capricorni 

5 

2.30 

6.6 

20  17.3 

94    3  55.7 

-  4  47.8 

-1.0720 

05920 

0.1390 

-34   -901 

X  Capricorni 

27  Capricorni 

9  Capricorni 

51 

+2.34 

+  6.5 

-21  38.0 

5  32.6 

-  3  14.9 

+0.4975 

0.5907 

+0.1428 

+56|-13! 

61 

2.33 

6.8 

20  59.7 

5  56.1 

-  2  52.3 

-0.0812 

0.5907 

0.1436 

+23i-46i 

51 

2.36 

7.0 

21     6.4 

8  20.3 

-  0  33.8 

+0.3815 

0.5903 

0.1471 

+48!-20i 

33  Capricorni 

51 

2.36 

7.4 

21  19.1 

11  43.0 

+  2  41.0 

+1.1111 

0.5882 

0.1575 

+69  i  +27 ! 

37  Capricorni 

6 

2.41 

8.1 

20  34.4 

15  59.2 

+  6  47.0 

+1.0630 

0.5872 

0.1671 

+69 

+23 

e  Capricorni 

41 

+2.41 

+  8.4 

-19  57.4 

16  53.0 

+  7  38.8 

+0.6011 

0.5869 

+0.1692 

+65 

-8i 

k  Capricorni 

5 

2.43 

8.8 

19  21.9 

19    7.2 

+  9  47.8 

+0.3974 

0.5861 

0.1739 

+53 

-19  * 

B.A  C.7550 

61 

2.43 

8.7 

20    7.3 

K)  20.6 

+10    0.6 

+1.1875 

0.5862 

0.1744 

+70 

+34, 

29  Aquarii      mult. 

61 

2.45 

10.1 

17  29.4 

9ft    3    8.7 

-  6  29.3 

-0.0017 

0.5820 

0.1901 

+32 

-41 

56  Aquarii 

61 

2.47 

12.0 

15    8.6 

14  37.8 

+  4  33.7 

-0.0214 

0.5764 

0.2106 

+33 

-42 

r1  Aquarii      mult. 

51 

+2.50 

+12.8 

-14  37.9 

21  55.6 

+11  35.1 

+1.0510 

0.5722 

+05216 

+75 

+101 

t*  Aquarii 

4 

2.50 

13.0 

14  10.2 

22  43.8 

-11  38.4   +0.7705 

0.5722  '    05227 

+71 

*  l  \ 

74  Aquarii 

6 

2.48 

13.2 

12  11.9 

96    0  22.8 

-10    3.0 

-0.8117 

0.5711 

0.2249 

-  8 

-90! 

if/1  Aquarii 

4 

2.47 

14.3 

9  41.0 

9  56.0 

-  0  50.7 

-1.0940 

0.5661 

05364 

-25 

-90, 

ip*  Aquarii 

4 

2.49 

14.4 

9  46.8 

10  49.0 

+  0    0.4 

-0.7903 

0.5657 

0.2375 

-  5 

-uo1 

1 

ifr*  Aquarii 

41 

+2.49 

+14.5 

-10  12.5 

11  16.0 

+  0  26.5 

-0.2590 

0.5657 

+0.2378 

+24 

-56 

30  Piacium 

41 

+2.50 1+15.8 

-  6  37.3 

9r    6    5.0 

-  5  24.6 

+0.8162 

0.5580 

+0.2523 

+83 

+1) 

OCCULTATIONS,  1890. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


SEPTEMBER. 


The  Stak'8 


At  Conjunction  in  B.  A. 


Limiting 
Parallels. 


Name. 


33  Piscium 

B.  A.C.17 
26  Ceti 
29  Ceti 
33  Ceti 

35  Ceti 
/  Piscium 
fj.  Piscium 
v  Piscium 

64  Ceti 

f » Ceti 

f  Arietis 
B.  AC.  755 
31  Arietis 
38  Arietis 


Mag. 


Red'ns  from 
1890.0. 


Aa 


+2.50 
2.54 
2.45 
2.44 
2.45 

+2.44 
2.44 
2.44 
2.42 
2.39 

+2.45 
2.40 
2.40 
2.41 

+2.38 


AS 


+15.9 
16.0 
16.4 
16.5 
16.3 

+16.4 
16.3 
16.6 
16.1 
15.2 

+15.1 
14.5 
14.5 
13.9 

+13.7 


Apparent 
DecJini 


ation 


Washington 
Mean  Tune. 


Hour  Angle 
H 


-  6  19.1 

-  5  51.2 
+  0  46.9 

1  25.4 

I  52.0 

+  1  53.7 

3  2.4 
5  34.9 

4  56.1 
8    3.5 

+  8  20.0 
10    6.9 

10  4.3 

11  58  5 
+11  59.2 


d 
97 

98 


h    in 

7  35.1 
9  47.8 
9  54.6 

11  48.7 

12  59.2 

13  53.1 
16  17.4 

21  55.2 
99    3    6.0 

16  49.0 

17  33.8 

22  57.8 

23  51.3 
SO    4  20.3 

8  9.6 


h    m 

-  3  57.6 

-  1  49.5 

-  2  32.3 

-  0  42.0 
+  0  26.1 

+  1  18.2 

+  3  37.7 

+  9  4.1 

-  9  55.6 
+  3  19.9 

+  4  3.1 

+  9  16.3 

+10  7.9 

-  9  32.0 

-  5  50.5 


+0.8939 
+0.9933 
+0.5585 
+0.4014 
+0.2575 

+0.4589 
-0.0787 
-1.2150 
+0.7304 
+0.9082 

+0.8029 
+0.2521 
+0.5034 
-0.4256 
+0.4109 


V' 


0.5575 
0.5573 
0.5502 
0.5494 
0.5489 

0.5495 
0.5484 
0.5484 
0.5476 
0.5471 

0.546b 
0.5474 
0.5476 
0.5475 
0.5474 


+0.2530 
0.2543 
0.2564 
0.2555 
0.2552 

+0.2552 
0.2540 
0.2516 
0.248) 
0.2375 

+0.2368 
0.2314 
0.2305 
0.2251 

+0.2204 


N. 


+84 
+84 
+76 
+65 
+55 

+69 
+37 
-31 
+90 
+90 

+90 
+55 
+72 
+18 
+66 


+  § 
+14 
-II 
-20 
-27 

-44, 

-84 ' 

+  8I 

♦.,, 

+  5 
-25 
-12) 
-62i 
-15! 


OCTOBER. 


B.A.C.1119 
B.A.C.1240 

B.A.C.1242 

u]  Tauri 
o«  Tauri 
53  Tauri 
Neptune 

B.  A.  C.  1373 

W.iv,650 
i  Tauri 
108  Tauri 
121  Tauri 

B.  A.  C.  1801 

132  Tauri 

2  Geminorum 

5  Geminorum 

9  Geminorum 

e  Geminorum 
37  Geminorum 

o  Geminorum 
48  Geminorum 
52  Geminorum 

A  Geminorum 
k  Geminor.    mult. 

82  Geminorum 
ul  Cancri 
A  Cancri 

y  Cancri 
B.A.C.3I38 
B.A.C.3206 

rj  Leonis 
42  Leonis 

i  Leonis 
k  Leonis 
t  Leonis 
u  Virginia 
f  Virginis 

v  Virginis 
e  Virginis 


mult 


+2.29 
2.24 

+2.26 
2.23 
2.23 
2.23 

+2.20 

2.14 

2.03 

.93 

.96 

.90 
.90 

.82 
.77 
.77 

.63 
.57 
.55 

.48 
.49 

.43 
.30 
.29 
.18 
.11 

+0.88 
0.81 
0.74 
0.54 
0.48 

+0.44 
0.38 
0.25 
0.30 
0.19 

+0.18 
+0.11 


+10.9 

+16  10.9 

9.5 

17  53.2 

+  9.0 

+19  53.6 

8.8 

19  19.2 

8.3 

20  18.6 

8.0 

20  52.7 

19  48.5 

+  7.5 

+21  22.5 

7.2 

20  27.9 

6.0 

21  26.0 

5.1 

22  9.7 

3.6 

23  57.9 

+  36 

+23  9.2 

3.2 

24  31.8 

2.4 

23  38.8 

2.0 

24  26.6 

.1.8 

23  46.7 

+  0.4 

+25  14.4 

-  0.3 

25  30.7 

0.2 

24  22.2 

0.6 

24  18.8 

0.9 

25  4.5 

-  1.3 

+25  15.6 

1.8 

24  39.7 

1.5 

23  24.7 

1.9 

22  57.0 

2.8 

24  22.1 

-  2.7 

+21  51.9 

3.3 

21  44.2 

3.0 

20  15.8 

2.8 

17  17.9 

2.6 

15  31.8 

-  2.5 

+14  42.0 

2.5 

14  465 

2.2 

I]  8.1 

1.8 

8  44.6 

1.8 

8  52.2 

-  1.6 

+  7  8.8 

-  1.4 

+  3  55.5 

1  8  53.2 

-  5  57.0 

+1.1030 

0.5505 

+0.1840 

+90 

18  29.8 

+  3  19.9 

+1.0090 

0.5517 

0.1669 

+90 

18  36.0 

+  3  25.9 

-1.0850 

0.5517 

+0.1665 

-24 

22  13.6 

+  6  56.0 

+0.1088 

0.5520 

0.1597 

+48 

9    1  50.8 

+10  25.8 

-0.3714 

0.5526 

0.1529 

+20 

2  48.2 

+11  21.2 

-0.8239 

0.5524 

0.1509 

-  6 

6  9.5 

-  9  24.5 

40.8005 

0.5530 

0.1446 

+90 

6  37.8 

-  8  57.1 

-0.7885 

0.5526 

+0.1434 

+  4 

11  14.0 

-  4  30.5 

+0.8141 

0.5534 

0.1342 

+90 

22  16.2 

+  .6  8.8 

+1.1450 

0.5550 

0.1111 

+90 

3  3  45.3 

+11  26.5 

+0.9430 

0.5546 

0.0990 

+90 

12  35.4 

-  4  1.8 

-0.2029 

0.5547 

0.07% 

+30 

16  6.3 

-  0  38.3 

+0.9386 

0.5545 

+0.0716 

+90 

18  36.0 

+  I  46.2 

-0.3783 

0.5547 

0.0659 

+19 

4  2  31.8 

+  9  25.5 

+1.0330 

0.5542 

0.0479 

+90 

4  36.8 

+11  26.1 

+0.2626 

0.5545 

0.0430 

+57 

7  3.2 

-10  12.6 

41.0850 

0.5545 

0.0375 

+90 

19  4.1 

+  1  23.4 

-0.2204 

0.5522 

+0.0100 

+28 

*  0  10.7 

+  fe  19.5 

-0.4964 

0.5512 

-0.0016 

+13 

4  24.2 

+10  26.5 

+0.7295 

0.5504 

0.0110 

+90 

7  56.6 

-10  10.6 

+0.7369 

0.5493 

0.0188 

+90 

8  56.8 

-  9  124 

-0.1190 

0.5495 

0.0213 

+34 

12  56.4 

-  5  21.0 

-0.4232 

0.5476 

-0.0300 

+17 

22  33.7 

+  3  56.9 

-0.1581 

0.5454 

0.0509 

+32 

•  0  29.0 

+  5  48.3 

+1.1210 

0.5449 

0.0551 

+90 

8  44.0 

-10  13.1 

+1.1070 

0.5419 

0.0721 

+90 

15  22.9 

-  3  47.4 

-0.9891 

0.5399 

0.0859 

-19 

r  2  14.8 

+  6  43.5 

+0.7362 

0  5352 

-0.1067 

+90 

16  56.7 

-  3  2.6 

-0.8855 

0.5292 

0.1331 

-10 

22  27.5 

+  2  17.8 

-0.0112 

0.5272 

0.1424 

+40 

8  19  53.7 

-  0  55.2 

-0.1255 

0.5192 

0.1742 

+34 

9    3  21.6 

+  6  19.3 

+0.4937 

0.5166 

0.1837 

+73 

8  43.8 

+11  32.0 

+0.4070 

0.5153 

-0.1903 

+66 

16  9.2 

-  5  15.7 

-1.1190 

0.5129 

0.1988 

-25 

lO  U  5tf.l 

-10  1.1 

-1.2380 

0.5093 

0.2176 

-34 

19  44.9 

-  2  27.5 

-0.3272 

0.5084 

0.2233 

+24 

23  23.2 

+  1  4.4 

-1.2830 

0.5063 

0.2258 

-39 

23  42.0 

+  1  22.7 

+0.5328 

0.5080 

-0.2259 

+75 

11  18  11.6 

-  4  39.3 

-0.2196 

0.5078 

-0.2350 

+aa 

+31 
+25; 

-70 
-24 
-50 
-69 
+15 

-69 
+16; 
+43 

+28 
-33 

+31 
-41 

+40 

-5, 
+44 

-27 1 
-44 
+23 
+23 
-23 

-41 
-28 
+46 
+43 
-66 

+14 

-68 
-29 
-39 
-  9 

-14 

-75 
-79 
-58 
-81 

-12 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATION8.                  \ 

OCTOBER.                                                                            | 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 

Parallel*. 

Name. 

Mag. 

Red'ni 
18» 

Aa 

\  from 
O.O. 

Apparent 
Declination. 

Washington 
Mean  Time. 

HoorAngle 
H 

y 

x' 

y' 

N. 

o 

S.  | 

8 

H 

O          / 

d    h    m 

h    m 

NEW 

MOON, 

k  Virginia 
li  Librae 
ol  Libra* 

44 

5* 
64 

+0.11 

0.13 
0.21 

-  2.1 
2.2 
2.4 

-  9  45.7 
13  41.5 
15    9.1 

14  4  51.8 
22  44.2 

15  13  44.5 

+  4  18.4 
-  2  22.6 
-11  51.4 

+0.6465 
+0.8604 
-0.6784 

0.5238 
0.5342 
0.5440 

-0.2281 
0.2138 
0.1963 

+78 
♦76 
-  2 

-  7 
+  6 

-90 

o*  Libra 
C1  Libre 
C5  Libra? 
C3  Libra 
$*  Libra 

64 

6 
7 
6 
54 

+0.22 
0.24 
0.24 
0.25 
0.25 

-  2.2 

2.5 
2.7 
29 
2.5 

-14  44.6 

16  20.0 

17  3.8 
16  13.9 
16  288 

14  40.9 
17    4.6 

17  40.7 

18  11.5 

19  13.3 

-10  56.9 

-  8  38.0 

-  8    3.1 

-  7  33.3 

-  6  33.5 

-1.2940 
-0.0790 
+0.5737 
-0.4000 
-0.3351 

0.5450 
0.5460 
0.5462 
0.5468 
0.5474 

-0.1953 
0.1916 
0.1909 
0.1902 
0.1890 

-48 
+23 
♦67 
+13 
♦16 

-90 ' 
-45 
-10 
-66' 
-61  i 

47  Librie 

/?i  Scorpii 
/^Scorpii 
u1  Scorpii 
«*  Scorpii 

64 

2 

54 

44 
44 

+0.33 
0.37 
0.37 
0.38 
0.40 

-  3.0 
3.0 
3.0 
3.2 
3.2 

-19    3.5 
19  30.3 

19  30.1 

20  22.3 
20  34.3 

111    5  11.5 

9  49.6 

9  49.9 

10  25.0 

10  40.5 

+  3    4.4 
+  7  32.9 
+  7  33.2 
+  8    7.0 
+  8  21.9 

+0.5689 
+0.2496 
+0.2460 
+1.0590 
+1.2260 

0.5530 
0.5573 
0.5573 
0.5573 
05571 

-0.1731 
0.1654 
0.1654 
0.1640 
0.1638 

+64 
+44 
+43 
+70 
♦69 

-10 
-27' 

+2* 
+39 

vs  Scorpii 

t/;  Ophiuchi 

w  Ophiuchi 

22  Ophiuchi 

39  Ophiuchi 

44 
44 

44 

64 
54 

+0.39 
0.45 
0.49 
0.59 
0.71 

-  2.8 
2.9 
3.2 
3.5 
3.5 

-19  10.6 
19  46.9 
21  13.9 

23  19.9 

24  10.1 

12  43.5 

18    0.0 

21  26.2 

17    7    3.1 

16  40.6 

+10  20.7 

-  8  34.1 

-  5  15.2 
+  4    0.7 
-10  43  4 

-0.5644 
-0.751 1 
+0.2573 
+1.1550 
+0.9395 

0.5588 
0.5624 
0.5653 
0.5707 
0.5764 

-0.1603 
0.1 499 
0.1434 
0.1232 
0.1008 

0 
-11 
+42 
+67 

+66 

-79 
-90 
-27 
+33 
+15 

B.A.C.5831 

b  Ophiuchi 

c2  Ophiuchi 

63  Ophiuchi 

4  Sagittarii 

6 
5 
5 

64 
54 

+0.71 
0.76 
0.78 
0.92 
0.94 

-  3.5 
3.4 
3.3 
31 
2.7 

-23  57.1 
24    4.4 

23  52.6 

24  51.9 
23  48.3 

16  43.1 

20    6.5 

22  10.4 

19    7  39.1 

9  38.0 

-10  41.0 

-  7  25.3 

-  5  26.1 
+  3  40.8 
+  5  35.0 

+0.7120 
+0.5103 
+0.1190 
+0.4209 
-0.7921 

0.5764 
0.5788 
0.5805 
0.5841 
0.5852 

-0.1008 
0.0913 
0.0874 
0.0635 
0.(1586 

+66 
+52 
+29 
+41 
-23 

0 
-12 
-34 
-17 

-90 

7  Sagittarii 
9  Sagittarii 

B.  A.C.6I6I 
A  Sagittarii 
24  Sagittarii 

6 

6 

54 

3 

6 

+0.96 
0.97 
0.95 
1.11 
1.14 

-  2.7 
2.7 
2.3 
2.5 

1.9 

-24  16.8 

24  21.  8 

23  43.5 

25  28.9 

24  68 

10  50.8 

11  15.2 
14  23.7 
20  48.1 
23    9.8 

+  6  45.0 
+  7    8.5 
+10     9.6 

-  7  41.2 

-  5  25.1 

-0.3704 
-0.3087 
-1.1210 
+0.4469 
-1.0150 

0.5852 
0.5852 
0  5871 
0.5891 
0.5891 

-0.0552 
0.0541 
0.0457 
0.0285 
0.0217 

0 
+  4 
-46 
+42 
-41 

-65 

-60 
-90 
-16 
-90 

25  Sagittarii 
B.  AC.  6369 

a  Sagittarii 
ty  Sagittarii 
*'  Sagittarii 

64 

6 

24 

54 
54 

+1.14 
1.20 
1.27 
1.38 
1.33 

-  1.9 
1.9 
2.1 
1.1 

0.5 

-24  18.3 

25  7.2 

26  25.9 
25  26.7 
24  43.3 

23  25.1 
19    3  26.7 

7  30.9 
15  28.3 
19  17.6 

-  5  10.3 

-  1    18.4 
+  2  36.2 
+10  13.7 
-10    5.4 

-0.8254 
-0.0512 
+1.2760 
+0.3652 
-0.2619 

0.5694 
0.5901 
0.5913 
0.5932 
0.5920 

-0.0208 

-0.0097 

+0.0014 

0.0239 

0.0343 

-28 
+12 
+64 
+37 
+  4 

-90 
-45 
+63 
-20 
-67, 

Y*  Sagittarii 
^3  Sagittarii 

Mars 
A1  Sagittarii 
A9  Sagittarii 

64 
54 

6 
44 

+1.33 
1.43 

1.50 
1.51 

-  0.4 
0.3 

0.2 

-  0.2 

-24  37.6 
24  10.7 
24  25.4 

24  57.6 

25  7.5 

19  20.2 
19  23.6 
19  25.6 
23  30.0 
23  45.6 

-10    2.8 

-  9  59.5 

-  9  57.4 

-  6    3.0 

-  5  48.0 

-0.3587 
-0.8112 
-0.6102 
+0.1511 
+0.3310 

0.5920  +0.0347 
0.5920|    0.0349 
0.6121     0.0334 
0.5913.   0.0464 
0  5913     0.0470 

+  2 
-26 
-15 
+27 
+37 

-64 

-90 

-87, 

-*2 

-» 

5' J  Sagittarii 

B.  A.  C.6727 
17  Capricorni 
X  Capricorni 
27  Capricorni 

64 

6 
6 
54 
64 

+1.49 
1.49 

1.84 
1.96 
1.94 

+  0.3 
0.4 
3.5 
4.7 
4.9 

-23  40.6 
23  40.8 
21  54.7 
21  38.0 
20  59.7 

90    1     0.6 
1     7.5 

ill    3  15.5 
12  17.1 
12  41.4 

-  4  36.0 

-  4  29.4 

-  3  23.4 
+  5  17.2 
+  5  40.5 

-1.0810 
-1.0730 
-0.6123 
+0.2895 
-0.2996 

05915 '  +0.0504 
0.5915     0.0509 
0.5856     0.1200 
0.5817  ;   0.1414 
0.5816 '   0.1424 

-44 
-42 

-  8 
+43 
+11 

-90 ' 

-90- 

-86 

-25 

-59' 

0  Capricorni 

23  Capricorni 

37  Capricorni 

e  Capricorni 

k  Capricorni 

54 
54 
6 

44 
5 

♦1.99 
2.03 
2.07 

2.(18 
2.09 

+  5.0 
5.4 
6.0 
6.4 
6.6 

-21     6.4 
21  19.1 
20  34.4 
19  57.4 
19  21.9 

15  10.0 
18  38.11 
23    36 
23  58.9 
M'  2  17.4 

+  8    35 
+11  24.4 

-  8  20.9 

-  7  27.7 

-  5  14.4 

+0.1751 
+0.9175 
+0.8740 
+0.4067 
+0.2033 

0.5805  +0.1484 
0.5785|   0  1555 
0.5777     0.1657 
0.5767     0.1677 
0.5757     0.1723 

+37 
+69 
+69 
+53 
+41 

-31 
+12 
+12 
-16 
-27 

B.A.C.7550 
21)  Aquarii      mult 
1  56  Aquarii 

r1  Aquarii       mult. 
I     t2  Aquarii 

64 

64 

64 
54 

4 

+2.10 
2.16 
2.25 
2.30 
2.31 

+  6.5 

8.1 

10.2 

10.9 

11.1 

-20    7.3 
17  29.4 
15    8£ 
14  37.9 
14  10.2 

2  31.3 

10  34.8 

22  27.0 

i!3    5  59.6 

6  49.1 

-  5     1.1 
+  2  44.4 

-  9  49.4 

-  2  33.1 

-  1  45.3 

+1.0070 
-0.1913 
-0.1926 
+0.9059 
+0.6248 

0.5757  +0.1728 
0.5712,   0.1879 
05654     0.2082 
0.5616     0.2196 
0.5616 1   0.2206 

+70 
+23 
+24 
+75 
♦73 

+21 
-49 
-49 
+12 

"5i 

I  74   Aquarii 
j    V'1  Aquarii 

6 
4 

+2.31 
+2.37 

+11.6 
+13.0 

-12  11.9 
-  9  41.0 

8  31.5 
18  23.5 

-  0    6.6 
+  9  24.7 

-0.9781 
-1.2470 

0.5608  +0.2229 
05566  j+0.2345 

-18 
-38 

-90 

-90j 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

Ths  Stab's 

At  Cokjuxctiok  m  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
1890.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

HonrAngle 
H 

Y 

z' 

'/ 

N. 

S. 
-95 

Aa 

A3 

y{P  Aquarii 

4 

+2*38 

+13J 

O         f 

-  9  46.8 

d    h    m 
93  19  18.3 

h     m 
+10  17.6 

-0.9345 

0.5566 

+0.2353 

-i3 

^Aquarii 

44 

2.38 

13.1 

10  12.5 

19  46.3 

+10  44.6 

-0.3951 

0.5563 

0.2360 

+18 

-62 

30  Piscium 

44 

2.49 

14.8 

6  37.4 

94  15    8.9 

+  5  27.3 

+0.4628 

0.5493 

0.2509 

+68 

-14 

33  Piscium 

5 

2.50 

15.0 

6  19.2 

16  41.4 

+  6  56.7 

+0.8189 

0.5499 

0.2520 

+84 

+  3 

B.A.C.17 

6 

2.51 

15.2 

5  51.3 

18  57.8 

+  9    8.4 

+0.9245 

0.5491 

0.2530 

+84 

+  9 

14  Ceti 

6 

+2.48 

+16.2 

-  1     6.4 

95    6  32.5 

-  3  40.2 

-0.9057 

0.5465 

+0.2564 

-  9 

-90 

15  Ceti 

64 

2.55 

16.2 

-  1     6.4 

7  43.0 

-  2  32.1 

-0.6050 

0.5462 

0.2564 

+  9 

-80  1 

26  Ceti 

6 

2.62 

16.4 

+  0  46.8 

19  36.7 

+  8  57.9 

+0.5448 

0.5453 

0.2565 

+75 

-12, 

33  Ceti 

6 

2.63 

16.6 

1  51.9 

22  44.3 

+11  59.3 

+0.2456 

0.5448 

0.2557 

+55 

-28 

/  Piscium 

5 

2.64 

16.5 

3    2.3 

9«    2    5.7 

-  8  46.0 

-0.0844 

0.5450 

0.2548 

+36 

-45  | 

fi  Piscium 

5 

+2.68 

+17.2 

+  5  34.9 

7  48.2 

-  3  14.8 

-1.2180 

0.5452 

+0.2520 

-31 

-84 

v  Piscium 

44 

2.68 

16.5 

4  56.1 

13    2.6 

+  1  49.1 

+0.7546 

0.5445 

0.2494 

+90 

ol 

64  Ceti 

54 

2.74 

16.0 

8    3.6 

9T    2  51.6 

-  8  49.4 

+0.9607 

0.5464 

0.2395 

+90 

+14  1 

f '  Ceti 

44 

2.74 

16.0 

8  20.1 

3  36.7 

-  8    5.9 

+0.8602 

0.5464 

0.2388 

+90 

+  81 

£  Arietis 

r>4 

2.77 

15.6 

10    6.9 

9     1.6 

-  2  51.8 

+0.3174 

0.5474 

0.2334 

+58 

-22  j 

31  Arietis 

54 

+2.80 

+15.3 

+11  58.5 

14  24.5 

+  2  20.3 

-0.3493 

0.5483 

+0.2278 

+20 

-571 

38  Arietis 

5 

2.80 

15.0 

11  59.2 

18  13.6 

+  6     1.7 

+0.5025 

0.5490 

0.2238 

+73 

-11  j 

B.A.C.1119 

6 

2.85 

12.4 

16  10.9 

98  18  47.8 

+  5  45.6 

+1.2310 

0.5540 

0.1868 

+90 

+42  i 

B.  A.  C.  1240 

6 

2.86 

10.0 

17  53.2 

99    4  17.7 

-  9    4.2 

+1.1520 

0.5564 

0.1700 

+90 

+37  j 

B.A.C.1242 

64 

2.82 

10.7 

19  53.6 

4  23.9 

-  8  58.2 

-0.9319 

0.5567 

0.1694 

-12 

-70 

(j'  Tauri 

6 

+2.89 

+10.4 

+19  19.2 

7  58.5 

-  5  31.1 

+0.2639 

0.5569 

+0.1629 

+56 

-16 

u>*  Tauri 

54 

2.88 

9.8 

20  18.6 

11  32.5 

-  2    4.5 

-0.2084 

0.5576 

0.1557 

+30 

-40  i 

53  Tauri 

6 

2.85 

9.6 

20  52.7 

12  29.1 

-  1     9.8 

-0.6584 

0.5573 

0.1537 

+  5 

-67 

Nkptuhe 

19  42.5 

14  50.8 

+  1     6.9 

+0.9298 

0.5590 

0.1493 

+90 

+23 

B.  AC.  1373 

6 

2.88 

9.0 

21  22.6 

16  15.2 

+  2  28.3 

-0.6193 

0.5578 

0.1462 

+  7 

-64  i 

W.iv,650 

6 

+2.84 

+  8.5 

+20  28.0 

20  47.0 

+  6  50.5 

+0.9824 

0.5594 

+0.1370 

+90 

+27 

r  Tauri 

44 

2.87 

7.9 

22  45.0 

22  28.9 

+  8  28.9 

-1.2000 

0.5592 

0.1329 

-37 

-G7; 

108  Tauri 

64 

2.79 

5.9 

22    9.7 

SO  13    0.7 

-  1  30  1 

+1.1300 

0.5615 

0.1013 

+90 

+42 

121   Tauri 

6 

2.78       4.1 

23  58.0 

21  42.1 

+  6  52.8 

-0.0036 

0.5606 

0.0814 

+41 

-22 

B.A.C.1801 

6 

2.72 !      3.9 

23    9.3 

31     1     7.7 

+10  11.1 

+1.1320 

0.5606 

0.0734 

+90 

+45 

132  Tauri 

54 

+2.77  +  3.4 

+24  31.9 

3  34.6 

-11  27.3 

-0.1718 

0.5608 

+0.0674 

+31 

-30 

5  Gcminorum 

64 

+2.62 1+  1.7 

+24  266 

13  24.3 

-  1  58.5 

+0.4748 

0.5599 

+0.0440 

+73 

+  7 

NOVEMBER. 

e  Gem i riorum 

34 

+2.57 

-  0.5 

+25  14  4 

1    3  35.7 

+11  42.8 

+0.0018 

0.5571 

+0.0105 

+41 

-15 

37  Geminorum 

64 

2.51 

1.4 

25  30.6 

8  37.2 

-  7  26.1 

-0.2681 

0.5555 

-0.0007 

+26 

-29 

39  Geminorum 

64 

2.51 

1.8 

26  13.4 

10    9.1 

-  5  57.5 

-1.0510 

0.5558 

0.0047 

-25 

-64 

40  Geminorum 

64 

2.50 

1.8 

26    3.7 

10  26.8 

-  5  40.5 

-0.8766 

0.5555 

0.0054 

-11 

-64 

u  Geminorum 

54 

2.45 

1.5 

24  22.1 

11  47.5 

-  4  22.5 

+0.9583 

0.5549 

0.0085 

+90 

+38 

48  Geminorum 

6 

+2.40 

-  2.2 

+24  18.7 

16  15.5 

-  0    3.9 

+0.9618 

0.5536 

-0.0189 

+90 

+37 

52  Geminorum 

64 

2.40 

2.5 

25    4.4 

17  14.8 

+  0  53.4 

+0.1091 

0.5530 

0.0213 

+48 

-11 

A  Geminorum 

54 

2.35 

3.0 

25  15.5 

21   11.0 

+  4  41.4 

-0.1931 

0.5520 

0.0301 

+30 

-28 

k  Geminor.    mult 

34 

2.25 

4.1 

24  39.6 

9    6  40.3 

-10    8.7 

+0.0768 

0.5484 

0.0514 

+46 

-15 

w*  Cancri 

64 

2.15 

5.2 

25  23.4 

14  33.9 

-  2  31.1 

-1.1990 

0.5449 

0.0680 

-40 

-65 

A  Cancri 

54 

+2.00 

-  5.7 

+24  22.0 

23  18.5 

+  5  56.0 

-0.7506 

0.5408 

-0.0858 

-  2 

-66 

v-  Cancri 

54 

2.00 

6.3 

24  30.5 

3    3    5.6 

+  9  35.6 

-1.2500 

0.5398 

0.0936 

-48 

-65 

y  Cancri 

44 

1.87 

6.2 

21  51.8 

10    5.5 

-  7  38.1 

+0.9652 

0.5358 

0.1072 

+90 

+29 

£  Cancri 

5 

1.68 

7.2 

22  29.3 

22  37.8 

+  4  30.1 

-1.2133 

0.5296 

0.1297 

-39 

-68 

71)  Cancri 

64 

1.70 

7.2 

22  26.4 

23    6.8 

+  4  58.2 

-1.2210 

0.5294 

0.1306 

-40 

-68 

B.A.C.3138 

64 

+1.69 

-  7.3 

+21  44.1 

4    0  43.4 

+  6  31.8 

-0.6556 

0.5284 

-0.1332 

+  4 

-65 

B.  AC.  3206 

64 

1.60 

7.2 

20  15.7 

6  136 

+11  51.6 

+0.2140 

0.5265 

0.1427 

+54 

-18 

7j  Leonis 

34 

1.37 

7.4 

17  17.8 

5    3  40.4 

+  8  39.2 

+0.0867 

0.5172 

0.1744 

+46 

-28 

42  Leonis 

6 

1.22 

7.1 

15  31.7 

11     9.7 

-  8    4.9 

+0.6980 

0.5144 

0.1843 

+90 

+  3 

i  Leonis 

54 

1.15 

7.3 

14  41.9 

16  32.9 

-  2  51.2 

+0.6078 

0.5128 

0.1905 

+82 

-  3 

k  Leonis 

54 

+1.08 

-  7.5 

+14  46.4 

•    0    0.3 

+  4  23.1 

-0.9284 

0.5098 

-0.1987 

-11 

-75 

i  Leonis       mult. 

4 

+0.86 

-  6.9 

+11     8.0 

19  56.0 

-  0  15.5 

-1.0700 

0.5063 

-0.2177 

-20 

-79 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

Thk  Star's 

At  Conjunction  in  R.  A. 

Lunithii 
I'anlkOi 

Name. 

u  Virginis 
f  Virginis 
v  Virginis 
tt  Virginis 
c  Virginis 

Mag. 

6 

5* 
4 

41 
5| 

Red'ns  from 
1890.0. 

Apparent 
Declination 

Washington 
Mean  Tune. 

d— h~ m~ 

7    3  45.0 

7  24.7 

7  43.7 

15  48.6 

N    2  18.1 

Hoar  Anglo 
H 

Y 

x' 

y 

N 

,  S-  1 

Aa 

Ai 

♦32  '-48 
-24   -81 
+tt»  +  4 
-34   -*3 

+36  -45, 

+0*79 
0.76 
0.75 
0.68 
0.61 

-  6\3 
6.5 
6.0 
6.1 
5.3 

+  8°  44'.5 
8  52.1 
7     8.7 
7  13.5 
3  55.4 

h    m 
+  7  20.2 
+10  53.7 
+11    12.2 
-  4  56.6 
+  5  15.0 

-0.1682 
-1.1300 
+0.6861 
-1.2460 
-0.0960 

0.5054 
0.5050 
0.5051 
0.5047 
0.5052 

-0.2237 
0.2251) 
05261 
0.2308 
05355 

B.  AC.  4254 

65  Virginis 

66  Virginis 
I1  Virginis 

1  80  Virginis 

6 
6 
6 
5 
6 

+0.54 
0.49 
0.39 
0.37 
0.37 

-  5.1 
3.9 
3.9 
3.8 
3.9 

+  2  27.6 
-  4  21.0 

4  35.4 

5  41.4 
4  50.2 

11  56.5 
9  ]  |   38.0 

12  16.0 

16  6.9 

17  57.0 

_  9  23.0 
-10  22.4 

-  9  45.5 

-  6     1.4 

-  4   14.6 

-0.7956 
+0.8568 
+0.9623 
+1.2140 
-0.1390 

0.5075 
0.5142 
0.5144 
0.5165 
0.5169 

-0531)1 
05404 
0.2404 
05397 
0.2391 

-  1    -72' 
+86+5! 
+85, +11 
+84,+30, 

+33  -49 

i 

88  Virginis 
B.A  C  4647 
k  Virginis 

61 
61 
41 

+0.35 
0.34 
0.31 

-  3.7 
36 
3.3 

-  6  17.4 
7  31.1 

9  45.8 

NEW 

1©    0  29.0 

3  51.9 

12  48.8 

MOON. 

+  2    5.8 
+  5  22.6 
-  9  56.9 

-0.1406 
+0.3688 
+0.6625 

0.5202 
0.5211 
0.5262 

-0.2372 
05355 
0.2310 

+33  -401 
+61-22 
+79  -  6, 

:     1 
;     i 

f&  Scorpii 
\p  Ophiuchi 
u  Ophiuchi 
30  Ophiuchi 
B.  AC.  5831 

2 

41 

41 

51 

61 

+0.34 
0.36 
0.39 
0.52 
0.53 

-  2.9 
2.8 
2.9 
2.9 
2.9 

-19  30.3 
19  46.9 
21    13.9 
24  10.1 
23  57.2 

19  16  55.8 

13    0  55.7 

4  17.4 

23    6.0 

23    8.4 

-  7  34.2 
+  0    9.2 
+  3  23.5 

-  2  30.5 

-  2  28.2 

+0.1796 
-0.8224 
+0.1739 
+0.8289 
+0.6033 

0.5631 
0.5698 
05716 
0.5840 
0.5842 

-0.1688 
0.1536 
0.1468 
0.1300 
0.1029 

+40  -31 1 
-15' -90' 
+37 ,  -31 
+66+  5 
+59  -  7 

b  Ophiuchi      var. 
c2  Ophiuchi 
63  Ophiuchi 
4  Sagittarii 
7  Sagittarii 

5 

5 

61 

51 

6 

+0.56 
0.58 
0.66 
0.67 
0.69 

-  2.8 
2.7 
2.6 
2.3 
2.3 

-24     4.5 

23  52.7 

24  51.9 

23  48.3 

24  168 

14    2  27.3 
4  28.4 
13  45.0 

15  41.4 

16  52.8 

+  0  43.0 
+  2  39.4 
+11  34.2 
-10  34.1 
-  9  25.6 

+0.3982 
+0.0103 
+0.2981 
-0.9061 
-0.4897 

0.5860 
0.5865 
0.5908 
0.5919 
0.5916 

-0.0950 
0.0898 
0.0655 
0.0598 
0.0569 

+45i-19 
+23   -41 
+36-24 
-SO  -90 
-  7  \  -74 ' 

9  Sagittarii 

B.A.C.6I61 
A  Sagittarii 

24  Sagittarii 

25  Sagittarii 

6 

51 

3 

6 

61 

+0.69 
0.72 
0.79 
0.81 
0.82 

-  2.3 
2.0 
2.1 
1.8 
1.5 

-24  21.8 

23  43.5 
25  28.9 

24  6.8 
24  18.3 

17  16.6 

20  21.2 

15    2  38.2 

4  57.4 

5  12.5 

-  9    2.7 

-  6    5.5 

-  0     3.6 
+  2    9.9 
+  2  24.5 

-0.4268 
-1.2363 
+0.3157 
-1.1390 
-0.9491 

0.5916 
0.5932 
0.5946 
0.5957 
0.5954 

-0.0558 
0.0470 
0.0295 
0.0227 
0.0221 

-4-69 
-59  !  -90 
+34   -23 
-50   -W 
-36  -90, 

B.A.C.6369 
a  Sagittarii 
t//  Sagittarii 
Xx  Sagittarii 
X1  Sagittarii 

6 

21 
51 
51 
61 

+0.86 
0.92 
1.01 
1.04 
1.04 

-  1.8 
1.9 
1.2 
0.8 
0.7 

-25    7.2 
26  25.9 
25  26.7 
24  433 
24  37.6 

9    9.9 

13  10.0 

21     0.3 

16    0  46.6 

0  49.2 

+  6  12.2 
+10    2.7 

-  6  26.4 

-  2  49.0 

-  2  46.5 

-0.1833 
+1.1310 
+05153 
-0.4044 
-0.4992 

0^65 
0.5965 
0.5967 
0.5958 
0.5958 

-0.0107 

+0.0009 

0.0237 

0.0341 

0.0344 

+  6-53 
+64  +33 
+25)  -29 

-  4   -6d 

-  9  -75 

X3  Sagittarii 

kl  Sagittarii 

A2  Sagittarii 

53  Sagittarii 

BAG.  6727 

51 

6 

41 

61 

6 

+1.16 
1.12 
1.12 
1.12 
1.12 

-  0.6 
0.6 
0.6 
0.1 

-  0.1 

-24  10.7 

24  57.6 

25  7.5 
23  40.6 
23  40.8 

0  52.6 

4  56.0 

5  11.4 

6  25.6 
6  32.5 

-  2  43.2 
+  1    10.4 
f  1  25.1 
+  2  36.3 
+  2  43.0 

-0.9528 
+0.0068 
+0.1861 
-1.2320 
-1.2170 

0.5958 
0.5954 
0.5951 
0.5949 
0.5949 

+0.0345 
0.0461 
0.0464 
0.0504 
00507 

-35  -90 
+18-41 
+29   -30, 
-58J-90 
-57r90; 

17  Capricorni 
X  Capricorni 

27  Capricorni 
0  Capricorni 

33  Capricorni 

6 

51 

61 

51 

51 

+1.44 
1.55 
1.55 
1.58 
1.63 

+  2  3 
3.2 
3.5 
3.5 
3.7 

-21  54.7 
21  38.0 

20  59.7 

21  6.4 
21  19.1 

17    8  32.0 
17  34.8 
17  59.1 
20  28.3 
23  58.6 

+  3  40.4 
-11  37.8 
-11   14.4 

-  8  50.8 

-  5  28.9 

-0.7663 
+0.1350 
-0.4543 
+0.0186 
+0.7313 

0.5851 
0.5801 
0.5808 
0.5790 
0.5768 

+0.1198 
0.1415 
0.1425 
0.1482 
01558 

-16 
+34 
+  4 

+28 
+68 

-90 
-34 
-71, 

-40' 

o' 

37  Capricorni 

e  Capricorni 

«  Capricorni 
B.A.C.7550 
29  Aquarii      mult. 

C 

41 

5 

61 

61 

+1.67 
1.77 
1.70 
1.71 
179 

+  4.2 
4.6 
4.9 
4.6 
6.2 

-20  34.4 
19  57.4 

19  21.9 

20  7.3 
17  29.5 

IS    4  25.0 

5  21.1 

7  41.0 

7  55.0 

16    4.1 

-  1  125 

-  0  18.2 
+  1  56.5 
+  2  10.0 
+10     1.1 

+0.7246 
+0.2551 
+0.0507 
+0.8564 
-0.3429 

0  5741 
0.5737 
0.5724 
0.5724 
0.5666 

+0.1650 
0.1665 
0.1714 

0.1720 
0.1875 

+70 
+43 
+33 
+70 
+15 

-  1 
-27 

-38 
+  7 

4», 

56  Aquarii 

r1  Aquarii      mult. 

t*  Aquarii 
74  Aquarii 

y^  Aquarii 

61 

51 

4 

6 

4 

+1.90 
1.99 
1.99 
2.00 
2.07 

+  8.1 

8.7 

9.0 

9.5 

11.0 

-15    8.7 

14  38.0 

14  10.2 

12  11.9 

9  46.8 

19    4     7.7 

11  40.0 

12  39.4 
14  24.1 

«•    1  25.7 

-  2  21.3 
+  5    3.7 
+  5  52.4 
+  7  33.5 

-  5  47.6 

-0.3394 
+0.7720 
+0.4848 
-1.1300 
-1.0810 

0.5598 
0.5549 
0.5545 
0.5533 
0.5482 

+0.2070 
0.2174 
0.2184 
0.2210 
0.2330 

+17 
+70 
+64 
-28 
-23 

+ 1] 

-is: 

-90, 

-90 

^fl  Aquarii 
B.A.C.8274 

41 

7 

+2.10 
+2.24 

+11.0 
+12.6 

-10  12.5 
-  6  59.3 

I  54.4 
15  32.5 

-  5  19.8 
+  7  50.8 

-0.5347 
-0.5458 

0.5480 
0.5428 

+05335 
+0.2444 

+10 
+11 

-75 
-761 
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NOVEMBER. 


The  Stab's 


Name. 


30  Piscium 
33  Piscium 
B.  A.C.17 

14  Ceti 

15  Ceti 

26  Ceti 
29  Ceti 
33  Ceti 
35  Ceti 
/  Piscium 

ft  Piscium 
v  Piscium 
64  Ceti 
j    f »  Ceti 
I     f  Arietis 

|         B.  AC.  755 
,  31   Arietis 
38  Arietis 
|    w*  Tauri 
Neptune 

1     r  Tauri 

121  Tuuri 

132  Tauri 

|     e  Gerainorum 

37  Ge  minor  urn 

I  39  Gerainorum 

;  40  Geminorurn 

u  Geminorurn 

[  48  Geminorurn 

52  Geminorurn 

A  Geminorurn 
k  Gerainor.   mult 
u9  Cancri 
a  Cancri 
v*  Cancri 

tr»  Cancri 
y  Cancri 


Mag. 


Red'ns  from 
1890.0. 


Aa 


AS 


f2.30 
2.31 
2.32 
2.42 
2.43 

+2.55 
2.57 
2.58 
2.59 
2.61 

♦2.67 
2.71 

2.84 
2.85 
2.91 

42.91 
2.97 
2.90 
3.25 


+3.43 
3.51 
3.46 
3.38 
3.34 

+3.35 
3.35 
3.29 
3.27 
3.29 

+3.29 
3.14 
3.06 
2.97 
2.93 

+2.90 
+2.79 


+12.8 
13.1 
13.2 
14.7 
14.7 

+15.1 
15.4 
15.4 
15.3 
15.7 

+16.4 
15.7 
15.6 
15.6 
15.6 

+15.6 
15.5 
15.1 
10.6 

+  8.8 

4.5 

+  3.4 

-  1.3 
2.4 

-  2.6 
3.2 
3.5 
3.6 
3.9 

-  4.6 
6.1 
7.5 

8.6 
9.2 

-  9.3 

-  9.5 


Apparent 
Declination 


-  6  37.4 
6  19.2 
5  51.3 
1     6.4 

-  1     6.4 

+  0  46.8 

I  25.3 

1  51.9 

I  53.6 

3  2.3 

+  5  34.8 

4  561 
8  3.6 
8  20.1 

10  7.0 

+10    4.4 

11  58.6 
11  59.2 
20  18.6 
19  34.6 

+22  45.0 

23  58.1 

24  32.0 

25  14.5 

25  30.8 

+26  13.5 

26  3.8 
24  22.2 

24  18.8 

25  4.5 

+25  15.6 

24  39.7 

25  23.4 
24  22.0 
24  30.5 

+24  27.1 
+21  51.8 


At  Conjunction  in  B.  A. 


Washington  Hoar  Angle 
Mean  Time.  B. 


d     h    m 

90  21  48.2 
23  23.4 

91  1  43.4 

13  38.4 

14  41.9 


99 


3    5.6 

5  4.9 

6  18.6 

7  15.1 
9  45.7 

15  37.8 

21  0.6 

93  11   10.2 

11  56.3 

17  28.5 

18  23.3 

22  58.1 

94  2  51.6 

95  20  39.1 

22  37.1 

96  7  37.4 
9T    6  46  2 

12  37.9 

98  12  26.6 

17  24.8 

18  55.9 

19  13.4 

20  33.1 

99  0  58.3 
1  57.0 

5  50.5 

15  13.8 

23  2.4 
SO    7  42.1 

11  27.2 

12  48.5 
18  23.6 


h    m 
-10     5.9 

-  8  33.8 

-  6  18.4 
+  5  13.3 
+  6  14.4 

-  5  45.6 

-  3  50.0 

-  2  38.7 

-  1  44.1 
+  0  41.7 

+  6  22.5 
+11  34.9 
+  1  17.0 
+  2  1.5 
f  7  22.9 

+  8  15.9 
-11   18.3 

-  7  32.5 
+  8  50.0 
+10  43.9 

-  4  34.6 

-  6  15.1 

-  0  36.1 

-  1  38.4 
+  3  9.3 

+  4  37.2 
+  4  54.0 
+  6  11.0 
+10  26.8 
+11  23.5 

-  8  51.2 
+  0  12.6 
+  7  45.2 

-  7  526 

-  4  15.0 

-  2  56.3 
+  2  27.8 


+0.6265 
+0.7147 
+0.8216 
-1.0190 
-0.7516 


+0.4641  0.5364 
+0.3106  0.5346 


0.5415 
0.5410 
0.5403 
0.5371 
0.5369 


+0.1672 
+0.3787 
-0.1624 


0.5346 
0.5357 
0.5364 


-1.2980  0J>370 
+0.7020  0.5371 
+0.9276  0.5395 


+0.8262 
+0.2844 


0.5398 
0.5409 


+0.5414  0.5409 
-0.3800  i  0.5425 
+0.4844  . 0.5437 
-0.I828J0.5571 
+0.8948 . 0.5584 


I 


-1.1640 
+0.0535 
-0.1108 
+0.0794 
-0.1899 

-0.9657 
-0.7920 
+1.0380 
+1.0410 
+0.1938 

-0.1071 
+0.1658 
-1.1043 
-0.6521 
-1.1507 

-1.2170  0.5423 
+1.0643  0.5394 


0.5595 
0.5633 
0.5633 
0.5613 
0.5598 

0.5593 
0.5590 
0.5590 
0.5569 
0.5567 

0.5555 
0.5520 
05488 
0.5448 
0.5429 


2223,  +7 


+0.2482 
0.2489 
0.24JJ9 
0.2530 
0.2534 

+0.2534 
0.2531 
0.2527 
0.2525 
0.2521 

+0.2502 
0  2473 
0.2379 
0.2372 
0.2324 

+0.2314 
0.2267 
0. 

0.1567 
0.1528 

+0.1344 

0.0828 

0.0685 

+0.0110 

-0.0013 

-0.0042 
0.0051 
0.0081 
0.0187 
0.0208 

-0.0300 
0.0510 
0.0685 
0.0864 
0.0942 

-0.0966 
-0.1079 


Limiting 
Parallels. 


N. 


+80 
+84 
+84 
-15 
+  2 

+69 
+59 
+50 
+63 
+33 

-40 
+90 
+90 
+90 
+57 

+76 
+21 

I 
+31 
+90 

-33 
+44 

+35 
+46 

+30 

-18 
-  5 
+90 
+90 
+53 

+35 
+51 
-29 
+  4 
-33 

-41 

+90 


-  8 

-  3 
+  3 
-90 
-90 

-17 
-25 
-32 
-21 
-50 

-84 

-  4 
+  11 
+  6 
-24 

-10 
-59 
-12 
-39 
+20 

-67 

-19 
-26 
-II 
-25 

-64 
-64 

+4:J 
f43 

-  7 

-23 
-10 
-65 
-62 
-65 

-66 

+36 


DECEMBER. 


f  Cancri 
79  Cancri 

B.  A. C. 3138 
B.  AC.  3206 
tj  Leonis 

42  Leonis 

t  Leonis 

It  Leonis 

i  Leonis 

u  Virginia 

£  Virginis 
v  Virginis 
ir  Virginia 
e  Virginis 
B.  AC.  4254 

65  Virginis 
l*  Virginis 


mult 


5 

+2.65 

-11.2 

64 

2.77 

11.2 

64 

2.63 

11.4 

64 

2.53 

11.5 

34 

2.24 

12  4 

6 

+2.12 

-12.5 

54 

2.07 

12.7 

54 

1.97 

13.0 

4 

1.72 

12.8 

6 

1.69 

12.0 

54 

+1.57 

-12.2 

4 

1.56 

11.6 

44 

1.48 

11.6 

H 

1.35 

10.8 

6 

1.28 

10.4 

6 

+1.06 

-  8.5 

5 

+1.08 

-  8.2 

+22  29.3 
22  26.4 
21  44.1 
20  15.7 
17  17.8 

+15  31.6 

14  41.8 

14  46.3 

II     7.9 

8  44.4 

+  8  52.1 

7  8.7 

7  13.5 

3  55.4 

+  2  27.6 

-  4  21.0 

-  5  41.4 


1    6  50.9 

7  19.9 

8  55.9 

14  24.6 
9  U  50.0 

19  20.3 

3  0  44.7 
8  14.3 

4  4  19.6 
12  13.4 

15  55.8 

16  15.5 

5  0  25.8 
11     3.5 

20  49.6 

6  20  49.1 

7  1  20.9 


-  9  29.0 

-  9  0.9 

-  7  27.9 

-  2  9.6 

-  5  23.4 

+  1  53.5 

+  7  8.4 

-  9  35.0 
+  9  56.0 

-  6  23.5 


47.4 
28.2 
28.5 
11.7 
18.0 


+  0  36.7 
+  5    0.6 


-1.1130 

0.5321 

-0.1300 

-28 

-1.1240 

0.5319 

0.1310 

-29 

-0.5544 

0.5307 

0.1339 

+  11 

+0.3149 

0.5271 

0.1431 

+60 

+0.1864 

0.5162 

0.1744 

+52 

+0.8116 

0.5132 

-0.1838 

+90 

+0.7086 

0.5113 

0.1901 

+90 

-0.8305 

0.5086 

0.1984 

-  4 

-0.9817 

0.5029 

0.2164 

-13 

-0.0807 

0.5018 

0.2222 

+37 

-1.0480 

0.5007 

-0.2246 

-18 

+0.7731 

0.5008 

0.2248 

+90 

-1.1720 

0.5012 

0.2293 

-27 

-0.0200 

0.5001 

0.2339 

+40 

-0.7278 

0.5025 

0.2374 

+  3 

+0.9139 

0.5095  -0.2387 

+86 

+1.2700 

0.5116 

-0.2381 

+84 

-68 
-68 
-60 
-12 
-23 

+  9 
+  3 
-75 
-79 
-43 

-81 
+  2 

-83  | 

-41  j 

-85 1 

♦  «" 

+36 1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                   j 

DECEMBER.                                                                          i 

Tub  Stab's 

At  Cobjuvction  nr  R.  A. 

Limiting1 
Parallels. 

Name. 

Mag. 

Red'ns  from 
1890.0. 

Apparent 
Declination. 

Washington 
Mean  lime. 

Hour  Angle 

Y 

*' 

• 

N. 

8.  . 

o 

-46 
-42 
-21 
-  4 
♦18 

Aa 

At 

80  Virginia 

94  Virginia 

95  Virginia 
k  Virginia 
2  Librae 

6 

64 

6 
44 

64 

+L04 
0.92 
0.92 
0.90 
0.88 

7.2 
7.1 
6.9 
5.5 

-I503* 

8  22.1 

8  47.4 

9  45.8 
11  12.8 

d    h    m 

7  3  12.2 

18  56.1 

19  9.0 
22  13.8 

8  3  26.3 

h    m 
+  6  48.6 

-  1  55.6 

-  1  43.0 
+  1  16.2 
+  6  19.0 

-0.0858 
-0.0178 
+0.3823 
+0.7013 
+1.0440 

0.5133 
0.6210 
0.5210 
0.5228 
0.5274 

-0.2380 
0.2319 
0.2317 
03S3OO 
0J2270 

o 

+36 
+38 
♦61 

+80 
+79 

ft  Librs 
ol  Libra? 
f  >  Libra? 
C3  Librae 
I*  Libra 

54 

64 

6 
6 
44 

40.81 
0.76 
0.75 
0.74 
0.74 

-  5.9 
5.0 

4.8 
4.8 
4.7 

-13  41.3 

15  9.1 

16  20.0 
16  13.9 
16  28.8 

15  57.4 

9    6  42.2 

9  57.6 

11  3.0 

12  3.4 

-  5  33.7 
♦  8  41.9 
♦11  50  7 
-11     6.1 

-10    7.8 

+0.8652 
-0.6892 
-0.1040 
-0.4221 
-0.3598 

0.5366 
0.5490 
0.5522 
0.5521 
0.5533 

-0.2170 
032005 
0.1959 
0.1941 
0.1928 

+76 
-  2 
+29 
+12 
+15 

+  6 
-90 
-47 
-67 
-63 

/?'  Scorpii 
jf*  Scorpii 
ul  Scorpii 
u9  Scorpii 
va  Scorpii 

2 

54 

44 
44 
44 

♦0.72 
0.72 
0.72 
0.72 
0.71 

-  4.0 
4.0 
3.8 
3.8 
3.9 

-19  30.3 

19  30.1 

20  22.3 
20  34.3 
19  10.6 

lO    2  14.7 
2  14.8 

2  49.0 

3  3.9 
5    3.0 

♦  3  33.6 
+  3  33.7 
+  4    6.6 
+  4  21.0 

♦  6  15.7 

+0.1890 
+0.1856 
+0.9863 
+1.1495 
-0.6191 

0.5652 
0.5665 
0.5675 
0.5675 
0.5689 

-0.1701 
0.1701 
0.1692 
0.1684 
0.1646 

+4J 
+41 
+70 
+69 
-  3 

-31 
-31 
+16 
+30 
-85 

\p  Ophiuchi 

u  Ophiuchi 

Vehu« 

44 

44 

♦0.69 
0.70 

-  3.7 
3.5 

-19  46.9 
21  13.9 
20  27.2 

•  NEW 

10    8.5 
13  27.3 
13  27.3 

MOON. 

+11     9.9 

-  9  38.6 

-  9  38.6 

-0.8084 
+0.1758 
-0.6266 

0.5725 
0.5761 
06009 

-0.1546 
0.1477 
0.1630 

-15 
+37 
-  4 

-90 
-31 

-87 

},  Sagittarii 
Mercury 
rp  Sagittarii 
Xx  Sagittarii 
£*  Sagittarii 

3 

54 
54 
64 

+0.83 

092 
0.93 
0.93 

-  1.7 

0.6 
0.5 
0.6 

-25  28.9 
25  35.8 
25  267 
24  43.3 
24  37.6 

19  10  46.2 
11  41.5 

13    4  36.3 
8  15.9 
8  18.3 

+  9  52.1 
+10  45.2 
+  2  57.6 
+  6  28.0 
+  6  30.3 

+0.3003 
+0.3898 
+0.2037 
-0.4140 
-0.5075 

0.6043 
0.5417 
0.6046 
0.6057 
0.6057 

-0.0303 

-0.0293 

+0.0233 

0.0344 

0.0347 

+33 
+39 
+25 

-  5 

-  9 

-24 

-19 
-29 
-68 
-76, 

r3  Sagittarii 
A1  Sagittarii 
A J  Sagittarii 
17  Capricorni 
X  Capricorni 

54 

6 

44 

6 

54 

+0.93 
0.97 
0.97 
1.19 
1.28 

-  0.5 
0.4 

-  0.4 
+  1.9 

2.5 

-24  10.7 

24  57.6 

25  7.5 
21  54.8 
21  38.0 

8  21.4 

12  17.8 

12  32.7 

14  15    5.4 

23  53.6 

+  6  33.3 
+10  19.8 
+10  34.1 
-11  58.7 
-  3  31.5 

-0.9548 
-0.0101 
+0.1653 
-0.7762 
+0.1152 

0.6057 
0.6054 
0.6054 
0.5949 
0.5889 

+0.0347 
0.0467 
0.0476 
0.1222 
0.1435 

-35 
+18 
+27 
-16 
+33 

-90 
-■12 
-32 
-90 
-35, 

27  Capricorni 
o  Capricorni 
33  Capricorni 
35  Capricorni 
37  Capricorni 

64 

54 

54 

6 

6 

+1.28 
1.30 
1.34 
1/35 
1.38 

+  2.7 
2.5 
2.9 
2.9 
3.4 

-20  59.7 
21     6.4 
21   19.1 
21  40.2 
20  34.4 

15    0  17.4 
2  42.7 

6  7.9 

7  22.3 

10  28.1 

-  3    8.6 

-  0  49.1 
+  2  28.2 
+  3  39.7 
+  6  38.3 

-0.4658 
0.0000 
+0.7362 
+1.2880 
+0.6977 

0.5875 
0.5869 
0.5838 
0.5829 
0.5808 

+0.1443 
0.1502 
0.1578 
0.1605 
0.1669 

+  4 
+28 
+68 
+68 
+70 

-72 : 
-41 

0! 
+50 
-  2 

e  Capricorni 

k  Capricorni 
B.  A  C.  7550 
29  Aquarii      mult. 
56  Aquarii 

44 
5 

64 
64 
64 

+1.39 
1.41 
1.42 
1.49 
1.59 

+  3.6 
3.8 
3.7 
4.8 
6.5 

-19  57.4 

19  21.9 

20  7.3 
17  29.5 
15    8.7 

11  22.8 
13  39.6 
13  53.4 
21  52.4 
16    9  44.0 

+  7  31.0 
+  9  42.6 
+  9  55.8 
-  6  23.2 
♦  5    2.4 

+0.2321 
+0.0301 
+0.8293 
-0.3595 
-0.3557 

0.5797 
0.5791 
0.5790 
0.5720 
0.5642 

+0.1691 
0.1734 
0.1741 
0.1890 
032084 

+42 
+32 
+70 
+14 
+16 

-2d' 
-40 ' 
+  6, 

-62 

rl  Aquarii      mult. 
r2  Aquarii 
74  Aquarii 
f*  Aquarii 
rp*  Aquarii 

54 

4 

6 
4 

44 

♦1.68 
1.69 
1.69 
1.79 
1.80 

+  7.0 
7.2 

7.8 
9.1 
9.1 

-14  38.0 

14  10.3 

12  12.0 

9  46.8 

10  12.5 

17  19.2 

18  9.3 

19  52.7 
17    6  49.1 

7  17.6 

-11  38.7 
-10  50.4 
-  9  10.6 
+  1  23.1 
+  1  50.7 

+0.7513 
+0.4672 
-1.1390 
-1.0940 
-0.5479 

0.5584 
0.5575 
0.5563 
0.5493 
0.5490 

+0.2188 
0.2198 
0.2218 
0.2337 
0.2339 

+73 
+63 
-30 
-23 
+10 

0 
-16 

-90 
-90, 
-76 

B.A.C.  8274 

30  Piscium 
33  Pisciuin 

B.A.C.  17 
15  Ceti 

7 

44 

5 

6 

64 

+1.95 
2.01 
2.03 
2.04 
2.21 

+10.7 
10.7 
10.9 
11.1 
13.0 

-  6  59.3 
6  37.4 
6  19.2 
5  51.3 

-  t     64 

20  53.6 
18    3    9.9 

4  45.4 

7    6.2 

20  19.2 

-  9    0.8 

-  2  56.8 

-  1  24.5 
+  0  51.7 
-10  20.9 

-0.5559 
♦0.6146 
+0.6993 
+0.8112 
-0.7235 

0.5428 
0.5398 
0.5389 
0.5385 
0.5336 

+0.2445 
0.2477 
0.2482 
0.2493 
0.2520 

+11 
+79 

+84 
+84 
+  3 

-90 ' 

26  Ceti 
29  Ceti 
33  Ceti 
35  Ceti 
/  Piscium 

6 
64 
6 
64 

5 

+2.34 
2.36 
2.38 
2.39 
2.42 

+13.4 
13.7 
13.9 
13.6 
14.1 

+  0  46.8 
1  25.3 
1  51.9 
1  53.6 
3    2.3 

19    8  42.3 

10  43.2 

11  58.1 

12  55.3 
15  28.2 

+  1  38.5 

♦  3  35.5 
+  4  48.1 

♦  5  43.5 

♦  8  11.5 

+0.4631 
+0.3054 
+0.1612 
+0.3705 
-0.1701 

0.5320 !  +0.2515 
0.53151    0.2508 
0.5311      0.2507 
0.5307;    0.2503 
0.5310,    0.2497 

+69 
+57 
+50 
+63 
+32 

-17| 
-323! 
-33; 
-22 
-501 

v  Piscium 
64  Ceti 

44 
54 

+2.55 '+14.1 
+2.74! +14.4 

+  4  56.0 
+  8    3.5 

M    2  54.5 
17  20.6 

-  4  43.8 !  +0.7052 1  0.531 1 '  +0.2447 
+  9  14.8 1  +0.9324  :  0.5325  >  +0.2350 

+90 
+90 

-4 
+12| 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

The  Stab's 

At  CoHJUwemoH  n  S.  A. 

Limiting 
Parallels. 

Name. 

M»* 

Red'na  from 
1800.0. 

Apparent 
Declination. 

Washington 
Meap  Tune. 

Hour  Angle 
H 

Y 

x' 

y' 

N. 

S. 

Aa 

At 

s 

+14*5 

O        / 

d     h    m 

h    m 

o 

o 

f  i  Ceti 

44 

+2.75 

+  8  20.0 

90  18    7.5 

+10     0.2 

+0.8303 

0.5325 

+0.2340 

+90 

+  6 

£  Arietis 

H 

2.83 

14.7 

10    6.9 

23  46.7 

-  8  31.4 

+0.2870 

0.5348 

0.2295 

+58 

-23 

B.A.C.755 

64 

2.84 

14.7 

10    4.3 

91    0  42.6 

-  7  37.3 

+0.5462 

0.5348 

0.2286 

+76 

-10 

31   Arietis 

5* 

2.91 

14.8 

11  58.5 

5  23.3 

-  3    5.7 

-0.3832 

0.5358 

0.2236 

+21 

-59 

38  Arietis 

5 

2.96 

14.5 

11  59.2 

9  21.6 

+  0  45.0 

+0.4852 

0.5369 

0.2198 

+71 

-12 

B.A.C.U19 

6 

+3.29 

+12.8 

+16  10.9 

99  10  49.0 

+  1  22.3 

+1.2450 

0.5405 

+0.1834 

+90 

+44 

B.  A.  C.  1243 

64 

3.46 

II. 1 

19  53.6 

20  41.3 

+10  54.7 

-0.9274 

0.5491 

0.1686 

-12 

-70 

(j»  Tauri 

6 

3.49 

11.5 

19  19.2 

93    0  21.2 

-  9  32.8 

+0.2868 

0.5505 

0.1619 

+59 

-15 

,    «*  Tauri 

54 

3.54 

11.0 

20  18.6 

4    0.2 

-  6     1.3 

-0.1858 

0.5512 

0.1549 

+31 

-39 

1        Neptunb 

19  27.2 

4  36.3 

-  5  26.4 

+0.8160 

0.5525 

0.1538 

+90 

+14 

53  Tauri 

6 

+3.57 

+  9.9 

+20  52.7 

4  58.1 

-  5    5.3 

-0.6438 

0.5525 

+0.1534 

+  6 

-67 

B.  AC.  1373 

6 

3.61 

10.3 

21  22.6 

8  48.6 

-  1  22.7 

-0.5975 

0.5533 

0.1460 

+  8 

-63 

W.iv,650 

6 

3.62 

9.4 

20  2b.O 

13  25.4 

+  3    4.6 

+1.0210 

0.5547 

0.1363 

+90 

+30 

r  Tauri 

44 

3.68 

9.4 

22  45.0 

15    9.2 

+  4  44.8 

-1.1800 

0.5559 

0.1331 

-35 

-67 

121  Tauri 

6 

3.87 

4.9 

23  58.0 

94  14  35.4 

+  3  21.7 

+0.0448 

0.5609 

0.0817 

+44 

-20 

132  Tauri 

54 

+3.92 

+  3.7 

+24  31.9 

20  30.4 

+  9    4.2 

-0.1203 

0.5616 

+0.0679 

+34 

-27 

1     e  Geminorum 

34 

3.96 

-  3.5 

25  14.5 

95  20  27.3 

+  8  10.1 

+0.0616 

0.5615 

+0.0109 

+45 

-12 

1    w  Geminorum 

54 

3.94 

3.2 

24  22.3 

9«    4  35.0 

-  7  59.5 

+1.0160 

0.5599 

-0.0085 

+90 

+41 

|   A  Geminorum 

54 

3.94 

5.3 

25  15.6 

13  52.7 

+  0  58.8 

-0.1311 

0.5577 

0.0304 

+34 

-24 

{     k  Geminor.   mult. 

34 

3.87 

7.2 

24  39.6 

23  15.1 

+10     1.6 

+0.1369 

0.5550 

0.0518 

+49 

-12 

i     X  Cancri 

54 

+3.76 

-10.2 

+24  21.9 

9T  15  41.3 

+  1  54.3 

-0.6899 

0.5475 

-0.0872 

+  2 

-65 

'    v*  Cancri 

54 

3.74 

10.9 

24  30.4 

19  25.5 

+  5  31.1 

-1.1860 

0.5454 

0.0951 

-37 

-65 

•    v3  Cancri 

6 

3.72 

11.0 

24  27.0 

20  46.7 

+  6  49.5 

-1.2550 

0.5444 

0.0975 

-48 

-66 

1     y  Cancri* 

44 

3.64 

11.5 

21  51.7 

98    2  20.5 

-11  47.6 

+1.0240 

0.5416 

0.1085 

+90 

+34 

1     £  Cancri 

5 

3.52 

13.4 

22  29.2 

14  45.1 

+  0  12.9 

-1.1570 

0.5345 

0.1311 

-32 

-68 

i  79  Cancri 

64 

+3.52 

-13.4 

+22  26.3 

15  13.9 

+  0  40.8 

-1.1680 

0.5336 

-0.1320 

-33 

-68 

1         B.A.C.3138 

64 

3.49 

13.6 

21  44.0 

16  49.7 

+  2  13.5 

-0.6025 

0.5329 

0.1349 

+  8 

-63 

!        B.A.C.3206 

64 

3.40 

13.9 

20  15.6 

22  17.3 

+  7  30.8 

+0.2675 

0.5304 

0.M40 

+57 

-15 

tf  Leonis 

34 

3.14 

15.1 

17  17.7 

9»  19  39.9 

+  4  14.1 

+0.1275 

0.5180 

0.1753 

+4« 

-26 

42  Leonis 

6 

3.16 

15.4 

15  31.6 

SO    3  10.1 

+11  31.0 

+0.7366 

0.5141 

0.1845 

+90 

+  5 

i  Leonis 

54 

+2.98 

-15.5 

+14  41.8 

8  34.9 

-  7  13.8 

+0.6433 

0.5112 

-0.1905 

+86 

-  2 

k  Leonis 

54 

2.88 

15.9 

14  46.3 

16    5.6 

+  0    4.0 

-0.9040 

0.5082 

0.1987 

-  9 

-75 

t  Leonis       mult. 

4 

2.64 

15.6 

11     7.9 

31  12  17.2 

-  4  18.7 

-1.0650 

0.5011 

0.2162 

-19 

-79 

u  Virginis 

6 

2.52 

14.9 

8  44.3 

20  15.3 

+  3  26.1 

-0.1587 

0.4997 

0.2216 

+33 

-24 

f  Virginis 

54 

+2.48 

-15.2 

+  8  52.0 

23  59.9 

+  7    4.4 

-1.1323 

0.4982 

-0.2236 

-24 

-81 
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OOCULTATION8  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR   1890. 

IMMERSION. 

EMERSION. 

i 

*         i 

Date. 

Washington. 

Angle 

from 

Washington.       •    Angle 

from 

Jl 

t 

=s 
P 

h     m 
I   23 
0  26 

Name. 

Mag. 
6 

64 

Sidereal 
Time. 

h    m~ 

3  49 

4  33 

Mean 
Time. 

North 
Point. 

Vertex. 

Sidereal 
Time. 

| 
Mean     ;  North 
Time.    '  Point. 

Vertex. 

—o 
282 

255 

Jan.     3 
6 

o  Tauri 
7  Cancri 

h    m 

8  54 

9  26 

o 

50 

162 

o 

94 

219 

h    m 
5  12 
4  59 

h    m  i          o 
10  17  |     276 
9  52  .     199 

NEW  MOON. 

j 

24 
29 
31 
31 
Feb.     2 

B.A.C.17 

f  Tauri 
3  Genii  riorum 
6  Geminorum 
84  Geminorum 

6 

34 

64 

64 

64 

]   11 

9  21 
9     8 
10  34 
9  22 

4  54 
.12  43 

12  23 

13  49 
12  29 

86 
83 
53 
111 
182 

67 
28 

356 
53 

137 

2  15 
10  24 

10  8 

11  38 
9  40 

5  58  '     207 
13  46       262 

13  22       312 

14  52       267 
12  47       205 

175 

20<» 
254 

211 

156 

1     4 
1     3 
1     0 
1     4 
0  18 

9 
12 

80  Virginia 
v9  Scorpii 

NEW  MOON. 

.6 
44 

12  45 

13  46 

15  23 

16  12 

114 
143 

127 
172 

14     7 
14  53 

16  45       317 

17  19  ;     270 

30? 

286 

1   22 
1     7 

Mar.    6 
9 

v  Virginia 
94  Virginia 

NEW  MOON 

4 

64 

12  30 
11   11 

13  30 
11  59 

82 
155 

65 
193 

13  30 
12  11 

14  30  '     347 
12  59  I    270 

31? 
302 

1     0 
1     0 

29 

Apr.    5 

5 

7 

7 

ft1  Cancri 

88  Virginia 

B.A.C.4647 

£*  Libra?  t 

C<  Libra 

64 

64 

64 

6 

54 

8  35 
10  28 
15  36 

10  10 

11  17 

8  5 

9  30 
14  38 

9    5 
10  12 

90 
103 
125 
123 
119 

67 
144 

98 
174 
164 

10  2 

11  37 
16  49 

11  8 

12  20 

9  32  1     301 
10  40  1     324 
15  51  |     301 

10  2  i     289 

11  15  |     295 

250 
354 
262 
340 
331 

1  27 

1     9 
1   13 

0  58  , 

1  3 

13 

k  Capricorn i 

5 

16  46 

15  16 

45 

91 

17  41 

16  11 

291 

334 

0  55  ' 

.  NEW  MOON. 

I 

1 

■ 

1            22 

105  Tauri 

6 

9  34 

7  30 

109 

52 

10  35 

8  32  1     244 

189 

1     1 

23 

25 

1  May  13 

1   Geminorum 
82  Geminorum 
B.A.C.17 

NEW  MOON 

5 

64 

6 

11   19 
10  52 
18  45 

9  11 

8  36 

15  16 

128 

110 

11 

72 

53 
62 

12    7 
12    3 
19  20 

9  59  I    239 
9  47  ]     281 
15  51        300 

186 
223 

348 

0  48 

1  II      ■ 
0  35 

20 

June    3 

6 

B.  AC.  1801 
63  Ophiuchi 
X  Capricorn  i 

NEW  MOON 

6 

64 

54 

11  54 
18  24 
18  56 

8     0 
13  34 
13  53 

32 
147 
347 

339 

140 

14 

12  24 

19  15 

Star  0' .3 

8  30  1     329 

14  25  j     226 

north  of     ])  'a 

1 

279 

207 

limb. 

()  30 

0  51  : 

i 

22 

26 

July     1 

2 

i  Leonis 
80  Virginia 
A  Sagittarii 
A1  Sagittarii 
A"  Sagittarii 

54 

6 

3 

6 

44 

14   18 
14     8 

18  26 

19  3 
19  II 

8  14 
7  47 

11  46 

12  18 
\J  26 

28 

35 

139 

40 

81 

335 
24 

138 
46 

85 

Star  1 '.5 

Star  0'.5 

19  22 

19  59 

20  30 

north  of;    J)'b 
north  of.    D'ts 

12  41   >     228 

13  14  i     308 
13  44  '     265 

limb. 

limb. 
216 
302 
253 

i 

0  06  ! 

o  ;*> 

1  18 

5 
5 
II 

rl  Aquarii       mull 
ra  Aquarii 
B.A.C.1206 

54 

4 

6 

21  18 

22  46 
22  11 

14  21 
15-49 
14  50 

88 
44 
45 

105 
42 

98 

22  30 
0     0 

23  8 

15  33  1     220 
17     3  !     270 
15  47  '     266 

223 
254 
330 

1  12 
I  14 
0  57 

NEW  MOON. 

. 

i 

24 

95  Virginia 

6 

15  51 

ountod  fro 
lie  horizon 
ion  of  Wa« 
m  of  Wa*l 

7  40 

m  the  nor 
of  Waahii 
hington. 
tington. 

114 

,h  point 
lgton. 

87 
and  voi 

17    9 

tex  of  the 

8  58 

305 

265 

i  id; 

Not*. 

The  angles  of  position 
*  Whole  oconltation  ha 
t  Immersion  below  the 
I  Emersion  bolow  the 

are  a 

low  t 

horij 

horizc 

moon's  lin 

lib,  towa 

rd  the  ei 

ISt. 

i 
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OCOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1890. 

IMMERSION. 

EMERSION. 

| 

Thb  Stab's 

3       i 

Bate. 

Washington. 

Angle  from 

Washington. 

Angle  from 

5   O 

m 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

h    m 
12     5 
10  26 

8  14 
12  27 

9  8 

North 
Point. 

Vertex. 

Sidereal 
Time. 

h    m 
20  29 
19  47 

17  35 
Star2'.0 

18  24 

Mean 
Time. 

h  ~n7 
12  18 
11  21 

8  57 
north  of 

9  33 

North 
PointL 

Vortex. 

July    24 
28 
31 
31 

Aug.    3 

k  Virginia* 
63  Ophiuchi 
X  Capricorni 
A  Capricorni 
33  Pisciumf 

4 

6* 
54 
54 
44 

h    m 

20  16 
18  53 

16  53 

21  6 

17  59 

0 

186 
141 

32 
340 

10 

13(> 
128 

77 
341 

61 

213 
228 
310 

D'b 
312 

irf 

204 

350 

limb. 

2 

h    m 
0  13 
0  54 
0  43 

0  25 

3 
7 
9 

B.  A.C.17 
B.A.C.1U9 
n  Tauri  t 

NEW  MOON 

6 
6 
54 

20  14 
23  34 
22    6 

11  23 
14  26 

12  51 

36 

48 
77 

80 
102 
125 

21   14 

0  43 

23    0 

12  23 
15  35 

13  45 

272 
256 
250 

309 
306 
302 

1     0 
1     9 
0  54 

23 
24 
24 
25 
26 

u  Ophiuchi  t 

b  Ophiuchi      var. 

e*  Ophiuchi 

X  Sagittarii 

A*  Sagittarii 

44 
5 
5 
3 

44 

20  51 
18  21 

21  14 
17  45 

20    1 

10  42 

8  8 

11  0 
7  28 

9  40 

75 

117 

43 

98 
60 

30 

104 

0 

105 

53 

21  50 
19  37 
21  58 
19    7 
21  15 

11  40 
9  24 

11  44 
8  50 

10  53 

301 
260 
320 
270 
281 

2S1 
232 
274 

260 
259 

0  58 

1  16 

0  44 

1  22 
1  13 

26 

29 

29 

Sept.  5 

A1  Sagittarii 

rl  Aquarii       mult. 

t8  Aquarii 

i  Tauri 

NEW  MOON, 

6 

54 

4 
5 

20  20 

21  20 

22  32 

23  10 

9  59 

10  47 

11  59 

12  8 

351 
113 
69 

no 

340 

132 

71 

164 

Star0'.6 

22  7 

23  45 
23  53 

north  of 

11  34 
13  11 

12  52 

189 
226 
210 

limb. 
197 
211 
267 

0  47 

1  13 
0  44 

22 

27 

28 
28 
28 

ib  Sagittarii 

B.  A.C.17 
29  Ceti 
33  Ceti 
35  Ceti 

54 

6 
64 
6 
64 

22  32 
20  41 

0  6 

1  47 

2  29 

10  25 
8  13 

11  34 
13  15 
13  57 

55 
73 

348 

359 

63 

17 

114 

5 

345 

38 

23  32 

21  48 

0  36 

2  31 

3  41 

11  24 

9  21 

12  4 

13  59 
15    9 

282 

225 
300 
289 
229 

.  237 
257 
308 
263 
190 

1     0 
1     8 
0  30 

0  44 

1  12 

Oct.     2 

W.  iv,  650 
NEW  MOON 

6 

22    7 

9  20 

79 

131 

23    2 

10  15 

240 

295 

0  55 

14 

k  Virginia 

4 

19  42 

6    9 

21 

330 

Star  1 '.3 

north  of 

]>'■ 

limb. 

23 

31 

Nov.    1 

r*  Aquarii 
5  Geminorum 
52  Geminorum 

NEW  MOON, 

4 

64 

64 

20  24 
2  28 

7  48 

6  15 
11  46 
17    1 

335 
95 
63 

6 

153 

34 

Star  1  '.2 
3  41 
9    2 

north  of 
12  59 
18  16 

V* 
237 
314 

limb. 
293 
261 

1    13 
1   14 

18 

28 

29 

Dec.     1 

2 

B.A.C.7550 
e  Geminorum 
k  Geminor.    mult. 

B.A  C.3206 
if  Leonisf 

NEW  MOON, 

64 
34 

34 

64 
34 

0  24 
3  51 
7  11 
5  24 
2  46 

8  32 

11  19 
14  35 

12  40 

9  58 

143 
24 
82 

116 
53 

109 
82 
101 
172 
101 

0  50 
4  36 
8  39 
6  44 
3  24 

8  58 
12    4 
16    2 
14    0 
10  36 

185 
317 
297 
272 
329 

148 

11 

334 

324 

19 

0  26 

0  45 

1  28 
1  20 
0  38 

15 
18 
19 
19 
21 

33  Capricorni 
B.  A.C.17 
26  Ceti 
29  Ceti 
38  Arietis 

54 

6 

6 

64 

5 

0  15 
0  40 

2  50 
5  31 

3  3 

6  36 
6  50 

8  56 
11  36 

9  1 

95 
99 
69 
70 

82 

65 
90 
38 
20 
72 

1     9 
1  33 
4     1 
6  31 
4  19 

7  31 

7  43 

10    7 

12  36 

10  16 

215 
188 
223 
235 
215 

172 
165 
181 

184 
179 

0  55 

0  53 

1  11 
1     0 
1  15 

Note.— The  angles  of  position 
*  Whole  occultation  be 
t  Immersion  below  the 
;  Emersion  below  the 

are  o 

low  t 

hori: 

horiz< 

minted  fro 
he  horizon 
son  of  Wai 
in  of  Wasl 

m  the  nort 
of  Washii 
ihington. 
ring-ton. 

h  point 
lgton. 

and  vei 

lex  of  the 

moon's  liu 

ab,  toward  the  east 
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DOWNES'S  TABLE  GIVING  VALUES  OF  t. 

FOR 

COMPUTINC 

}  TI 

L 

IE  TIME  AND  HOUR-ANGLE  OF  APPARENT  C 

ONJ 
at.  4 

UNCTION. 

k 

Lat.  72°  , 

au  66° 

L 

at.  60° 
x' 

Lat.  54«  |  Lat.  48° 

L 

2° 

Lat.  36° 
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0.833 

48.2 

151.7 

30.4 

13 

0.356 

106.7 

31.1 

33.4 

22 

0.877 

41.1 

149.2 

32.5 

18 

0.227 

123.1 

33.9 

28.9 

27 

0.923 

32.2 

146.9 

36.4 

23 

0.093 

144.5 

39.1 

15.9 

Apr.      1 

0.964 

21.8 

144.0 

42.4 

28 

0.008 

169.9 

72.9 

1.6 

6 

0.994 

8.9 

133.7 

50.9 

Oct.       3 

0.047 

154.9. 

195.7 

10.3 

11 

0.995 

8.4 

347.6 

60.7 

8 

0.226 

123.3 

205.2 

41.9 

16 

0.942 

28.0 

336.6 

68.2 

13 

0.467 

93.8 

208.2 

64.3 

21 

0.825 

49.4 

337.2 

68.3 

18 

0.681 

68.8 

209.6 

65.3 

26 

0.670 

70.1 

339.0 

61.1 

23 

0.827 

49.1 

210.1 

55.4 

May      1 

0.509 

88.9 

341.3 

50.6 

28 

0.914 

34.0 

209.7 

44.7 

6 

0.362 

106.0 

343.6 

39.5 

Nov.      2 

0.963 

22.3 

208.2 

37.1 

11 

0.241 

121.2 

345.8 

29.5 

7 

0.987 

13.3 

206.0 

30.8 

16 

0.137 

13(3.5 

348.0 

19.1 

12 

0.997 

5.7 

200.5 

27.2 

21 

0.056 

152.1 

351.6 

8.7 

17 

1.000 

1.1 

63.4 

25.2 

26 

0.011 

168.1 

4.6 

1.8 

22 

0.996 

6.9 

26.9 

24.4 

31 

0.004 

172.5 

121.8 

0.7 

27 

0.987 

13.0 

21.1 

24.7 

June    5 

0.038 

157.6 

149.1 

6.0 

Dec.       2 

0.972 

19.2 

16.1 

26.1 

10 

0.104 

142.4 

154.7 

14.9 

7 

0.948 

26.2 

11.4 

28.8 

15 

0.190 

128.3 

158.1 

23.6 

12 

0.912 

34.6 

6.9 

33.2 

20 

0.291 

114.8 

161.4 

31.6 

17 

0.855 

44.8 

2.3 

39.8 

25 

0.405 

101.0 

164.9 

39.3 

22 

0.764 

58.0 

357.6 

48.6 

30 

0.534 

86.1 

169.3 

47.6 

27 

0.621 

76.0 

353.2 

57.5 

32 

0.518 

99.4 

348.9 

58.4 

NOTA 

TION. 

jfe,   the  ratio  of  the  illuminated  portion  of  the 

apparent  dii 

>k  to  the 

entire  apparent  dii 

sk  con- 

sidered  as  the  superficies  of  a  circle. 

t,    the  angle  between  the  sun  and  earth,  as  sc 

»en  from  the 

planet. 

0,    the  angle  which  the  line  joining  the  cusps,  < 

[>r  eztremitie 

s  of  the  i 

Ruminated  portion, 

makes 

with  the  meridian. 

L,  the  brilliancy  of  the  disk.     1  he  unit  of  L  \ 

s  the  amouE 

it  of  ligh 

t  received  by  an  ej 

re  from 

a  circular  disk  with  the  same  albedo  as 

the  planet,  s 

ubtendinf 

an  angular  radius 

of  one 

second  of  arc,  situated  at  distance  unity 

from  the  su 

in,  and  il 

luminated  by  the  1 

utter  as 

the  mean  disk  of  the  planet  is  illuminati 

ed. 
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FOR  WASHINGTON  MEAN^OON 

• 

Date 

k 

• 

e 

L 

Date. 

k 

• 

e 

L 

Jan. 

1 

0.982 

o 

15.6 

180?2 

49.2 

July     25 

0.739 

6L5 

20?9 

79.6 

6 

0.985 

13.9 

176.3 

48.7 

30 

0.722 

63.7 

21.8 

82.8 

11 

0.9d8 

12.3 

172.3 

48.3 

Aug.      4 

0.704 

65.9 

22.5 

86.4 

16 

0.991 

10.7 

168.0 

48.0 

9 

0.686 

68.2 

23.0 

90.2 

21 

0.994 

9.1 

163.3 

47.7 

14 

0.667 

70.4 

23.3 

94.3 

26 

0.996 

7.6 

157.9 

47.4 

19 

0.648 

72.7 

23.5 

99.0 

31 

0.997 

6.0 

151.5 

47.2 

24 

0.629 

75.1 

23.4 

104.1 

Feb. 

5 

0.998 

4.6 

142.7 

47.0 

29 

0.608 

77.5 

23.2 

109.6 

10 

0.999 

3.5 

127.3 

46.9 

Sept.     3 

0.587 

80.0 

22.9 

115.9 

15 

1.000 

2.4 

96.7 

46.8 

8 

0.565 

82.5 

22.4 

122.7 

20 

1.000 

1.6 

47.6 

46.8 

13 

0.542 

85.1 

21.7 

129.9 

25 

0.999 

2.8 

17.8 

46.8 

18 

0.518 

87.9 

20.8 

138.2 

Mar. 

2 

0.996 

4.7 

2.6 

46.9 

23 

0.494 

90.7 

19.9 

147.1 

7 

0.997 

6.4 

355.1 

47.0 

28 

0.467 

93.7 

ia8 

156.6 

12 

0.995 

7.9 

350.3 

47.2 

Oct.       2 

0.439 

97.0 

17.7 

166.6 

17 

0.993 

9.5 

347.3 

47.4 

7 

0.409 

100.5 

16.6 

177.1 

22 

0.990 

11.2 

345.1 

47.6 

12 

0.377 

104.3 

15.5 

187.9 

27 

0.987 

13.0 

343.9 

48.0 

17 

0.343 

108.3 

14.4 

197.9 

Apr. 

1 

0.964 

14.7 

343.0 

48.4 

22 

0.306 

112.9 

13.5 

205.9 

6 

0.980 

16.5 

342.7 

48.9 

27 

0.266 

117.9 

12.8 

210.5 

11 

0.975 

18.3 

342.9 

49.4 

Nov.      2 

0.224 

123.6 

12.4 

209.4 

16 

0.969 

20.2 

343.3 

49.9 

7 

0.179 

130.0 

12.4 

197.5 

21 

0.963 

22.1 

344.1 

50.5 

12 

0.132 

137.3 

12.8 

172.6 

26 

0.957 

24.0 

345.4 

51.2 

17 

0.087 

145.7 

13.9 

132.4 

May 

1 

0.950 

25.9 

346.7 

51.9 

22 

0.047 

155.0 

15.4 

81.4 

6 

0.942 

27.9 

348.4 

52.7 

24 

0.033 

159.1 

16.6 

59.6 

11 

0.934 

29.9 

350.3 

53.6 

26 

0.021 

163.3 

17.4 

39.4 

16 

0.925 

31.9 

352.5 

54.5 

28 

0.012 

167.6 

18.9 

22.4 

21 

0.915 

33.9 

354.8 

55.5 

30 

0.005 

172.0 

21.6 

9.7 

26 

0.905 

36.0 

357.2 

56.6 

Dec.       2 

0.001 

176.0 

29.9 

2.3 

31 

0.894 

38.0 

359.7 

57.9 

4 

0.000 

178.8 

159.1 

0.2 

June 

5 

0.883 

40.1 

2.2 

59.2 

6 

0.002 

174.5 

189.0 

4.6 

10 

0.871 

42.2 

4.7 

60.5 

8 

0.008 

170.0 

193.1 

14.9 

15 

0.858 

44.3 

7.1 

62.0 

10 

0.015 

165.7 

194.9 

29.8 

20 

0.845 

46.4 

9.4 

63.6 

12 

0.026 

161.4 

195.9 

48.7 

25 

0.831 

48.5 

11.6 

65.4 

14 

0.039 

157.3 

196.4 

69.5 

30 

0.817 

50.6 

13.6 

67.3 

16 

0.053 

153.2 

196.9 

91.9 

July 

5 

0.802 

52.8 

15.5 

69.3 

18 

0.070 

149.4 

197.2 

113.8 

10 

0.787 

55.0 

17.1 

71.6 

20 

0.087 

145.7 

197.4 

134.2 

15 

0.772 

57.1 

18.6 

74.2 

22 

0.105 

142.2 

197.3 

153.1 

20 

0.756 

59.3 

19.8 

76.7 

27 

0.151 

134.2 

197.0 

188.9 

25 

0.739 

61.5 

20.9 

79.6 

32 

0.196 

127.1 

196.1 

210.0 
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APPARENT  ORBITS  OF  THE  SATELLITES  OF  MARS  DURING  THE  OPPOSITION  OF  1890, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

The  circle  represents  the  disk  of  the  planet  and  i<  on  the  same  scale  as  the  orbits.  The 
mean  motions  of  the  satellites  are  not  yet  (November,  1886,  sufficiently  well  determined  to  enable 
the  times  of  greatest  elongation  to  be  very  accurately  predicted. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


PHOBOS. 


May 


d     h 

13  9.5  W. 

14  12.3  E. 

15  15.1  W. 

16  17.9  E. 

17  20.7  W. 

18  23.4  E. 

20  2.2  W. 

21  5.0  E. 

22  7.8  W. 

23  10.6  E. 


24 
25 
26 
27 
29 


13.4  W. 
16.1  E. 
18.9  W. 
21.7  E. 
0.5  W. 


May 
Jane 


—a- 

30 

31 
1 
2 
3 


h 

3.3  E. 

6.0  W. 

8.8  E. 
11.6  W. 
14.4  E. 


4  17.2  W. 

5  20.0  E. 

6  22.7  W. 

8  1.5  E. 

9  4.3  W. 

10  7.1  E. 

11  9.9  W. 

12  12.6  E. 

13  15.4  W. 

14  18.3  E. 


June 


— n — 

15  21.0  W. 

16  23.8  E. 

18  2.6  W. 

19  5.3  E. 

20  8.1  W. 


21 
22 


July 


10.9  E. 
13.7  W. 

23  16.5  E. 

24  19.3  W. 

25  22.1  E. 

27  0.9  W. 

28  3.6  E. 

29  6.4  W. 

30  9.2  E. 
1  12.0  W. 


DEIMOS. 


May 


d    n 

10     4.7  W. 

12  2.1  E. 

13  23.5  W. 
15  20.9  E. 
17  18.3  W. 


June 


19 
21 
23 
25 
27 


31 
1 
3 


15.7  E. 
13.1  W. 
10.5  E. 

7.9  W. 

5.3  E. 

2.7  W. 

0.2  E. 
21.5  W. 
18.9  E. 
16.4  W. 


Jane 


July 


d h 

7  13.8  E. 

9  11.2  W. 

11  8.6  E. 

13  6.0  W. 

15  3.4  E. 

17  0.8  W. 

18  22.2  E. 
20  19.6  W. 
22  17.1  E. 
24  14.5  W. 

26  11.9  E. 

28  9.4  W. 

30  6.8  E. 

2  4.3  W. 

4  1.7  E. 


Date. 

Petition  Antfe. 

Distance. 

Date. 

Position  Angle. 

Distance. 

d      h 
May         16    17.9 
June          3    14.4 
30      9.2 

124°3 
126.1 
127.5 

it 
25.1 
26.7 
24.3 

d      h 
May        15    209 
June         7    13.8 
30      6.8 

123.6 
125.6 
126.6 

6&4 
66.6 
60.7 

For  Phobos  every  seventh  eastern  and  western  elongation  is  given  and  for  Deimos  every  third; 
the  intermediate  ones  may  be  found  by  adding  the  periodic  time  of  each  satellite. 
Periodic  time  of  Phobos,  0*  7*  39m  13^37.    Periodic  time  of  Deimos,  ld  6h  17"1  54%377. 


0.847 
0.855 
0.872 
0.894 


The  numbers  in  this  table  are  the  versed  sines  of  the  illuminated  disk,  the  apparent  diameter 
of  the  planet  being  taken  as  unity. 


APPAEEN1 

P  DISK  OP  MAES. 

January 

1, 

0.913 

May 

31, 

0.999 

September  28, 

31, 

0.900 

June 

30, 

0.947 

October      28, 

March 

% 

0.898 

July 

30, 

0.884 

November  27, 

April 

It 

0.920 

August 

29, 

0.849 

December  27, 

May 

1, 

0.969 

* 
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APPARENT  ORBITS  OF  THE  SATELLITES  OP  JUPITBB  IN  1690. 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(The  vertical  scale  is  six  times  the  horizontal  one.) 

The  object  of  this  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose:  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  and  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  five  times  in  the  vertical  direction  to  correspond  to 
the  representation  of  the  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  458 — 479,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — the  motion  being  always  toward  the  numeral.  Frequently,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  band  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods:— 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 

1.  1  18  28  35.945  =    1.76986048 

IL  3  13  17  53.735  =    3.55409416 

m.  7  3  59  35.854  =    7.16638720 

IV.  16  18  5  6.928  =  16.75355241 
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WASHINGTON  MEAN  TIMES  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE    I. 

Feb.        5 

7 

8 

10 

12 

h    m 
10  57.8 

5  28.1 
23  58.4 
18  28.7 
12  58.8 

April     29 

May        1 

3 

4 
6 

h    m 
16    8.6 
10  37.2 

5    5.7 
23  34.1 
18    2.4 

July      21 
23 
25 
27 

28 

h    m 

19  22.0 

13  48.2 

8  14.0 

2  40.0 

21    6.0 

Oct.       12 
14 
16 
18 
20 

b  m       1 
22  24.2    . 
16  52.5 
11  21.0 

5  49.5 

o  ia2 

14 
16 
17 
19 
21 

7  29.2 

1  59.4 

20  29.6 

14  59.7 

9  29.8 

8 
10 
12 
13 
15 

12  30.6 

6  58.9 

1  27.1 

19  55.2 

14  23.1 

30 

Aug.       1 

3 

4 

6 

15  32.0 

9  58.0 

4  24.0 

22  50.0 

17  16.1 

21 
23 
25 
27 

28 

18  46.9 

13  15.7 

7  44.4 

2  13.2 

20  42.2 

23 
24 
26 
28 
March    2 

3  59.9 
22  30.1 
17    0.1 
11  30.2 

6    0.1 

17 
19 
20 
22 
24 

8  51.1 

3  18.9 

21  46.9 

16  14.6 

10  42.2 

8 
10 
12 
13 
15 

11  42.0 

6  a2 

0  34.2 
19    0.4 
13  26.5 

30 

Nov.       1 

3 

4 

6 

15  11.3 

9  40.3 

4    9.4 

22  38.5   , 

17    7.7 

4 

5 

7 

9 

11 

0  30.0 

19    0.0 

13  29.9 

7  59.8 

2  29.7 

26 
27 
29 
31 
June       2 

5  9.8 
23  37.4 
18    4.9 
12  32.4 

6  59.7 

17 
19 
20 
22 
24 

7  52.8 

2  19.1 

20  45.4 

15  11.7 

9  38.1 

8 
10 
12 
13 
15 

11  37.0 

6    6.4 

0  35.8 

19    5.2 

13  34.6 

12 

14 
16 

18 
19 

20  59.4 

15  29.2 

9  58.9 

4  28.7 

22  58.3 

4 

5 

7 

9 

11 

1  27.0 
19  54.0 
14  21.5 

8  48.4 
3  15.4 

26 
27 
29 
31 
Sept.       2 

4  4.4 
22  31.1 
16  57.6 
11  24.2 

5  50.8 

17 
19 
20 
22 
24 

8    4.1 

2  33.7 

21     3.5 

15  33.1 

10    2.9   i 

21' 
23 
25 
27 
28 

17  28.0 

11  57.5 

6  27.1 

0  56.5 

19  26.2 

12 
14 
16 
18 
19 

21  42.3 
16    9.2 
10  35.9 
5    2.7 
23  29.5 

4 

5 

7 

9 

11 

0  17.6 

18  44.4 

13  11.2 

7  38.2 

2    5.2 

26 

27 

29 

Dee.       1 

3 

4  32.5 
23    2.4 
17  32.1 
12    2.0 

6  31.9 

30 

April       1 

3 

4 

6 

13  55.5 

8  25.0 

2  54.3 

21  23.7 

15  53.0 

21 
23 

25 
27 

28 

17  56.2 

12  22.7 

6  49.2 

1  15.6 

19  42.2 

12 
14 
16 
18 
19 

20  32.3 

14  59.5 

9  26.7 

3  54.1 

22  21.5 

5 

6 

8 

10 

12 

1    1.8 

19  31.7 

14    1.7 

8  31.8 

3    2.0 

8 
10 
11 
13 
15 

10  22.2 
4  51.3 
23  20.5 
17  49.5 
12  18.6 

30 

July        2 

4 

5 

7 

14  8.6 
8  34.9 
3    1.1 

21  27.4 

15  53.6 

21 
23 
25 
27 

28 

16  40.0 

11  16.5 

5  44.2 

0  11.8 

18  39.5 

13 
15 
17 
19 
20 

21  32.1 
16    2.3 
10  32.3 
5    2.5 
23  32.6 

17 
19 
20 
22 
24 

6  47.5 

1  16.4 

19  45.2 

14  14.0 

8  42.7 

9 
11 
12 
14 
16 

10  19.8 
4  46.0 
23  12.1 
17  38.1 
12    4.2 

30 

Oct.        2 

4 

5 

7 

13  7.4 
7  35.3 
2    3.3 

20  31.3 

14  59.3 

22 
24 

26 

28 
29 

18    2.9 

12  33.2 

7    3.5 

1  33.7 

20    4.0 

26 
27 

3  11.5 
21  40.0 

18 
20 

6  30.1 
0  56.1 

9 
11 

9  27.6 
3  f.6.0 

31 

14  34.3 
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WASHINGTON  MEAN  TIMES  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE 

II 

• 

m 

h    m 

h    m 

h    m 

h     m 

Feb. 

4 

2  47.9 

April 
May 

30 

11  29.4 

July 

24 

15  54.4 

Oct.       14 

6  57.3 

7 

16  12.6 

4 

0  45.9 

28 

5    1.2 

17 

20  14.8 

11 

5  37.2 

7 

14    2.1 

31 

18    8.0 

21 

9  32.2 

14 

19    1.9 

11 

.   3  17.7 

Aug. 

4 

7  14.9 

24 

22  51.1 

18 

8  26.3 

14 

16  32.8 

7 

20  21.8 

28 

12    9.7 

21 

21  50.8 

18 

5  47.4 

11 

9  29.0 

Nov.        1 

1  29.7 

25 

11  14.7 

21 

19    1.5 

14 

22  36.4 

4 

14  49.2 

March 

1 

0  38.6 

25 

8  15.2 

18 

11  44.1 

8 

4  10.4 

4 

14    1.8 

28 

21  28.3 

22 

0  52.3 

11 

17  31.0 

8 

3  24.9 

June 

1 

10  40.9 

25 

14    0.7 

15 

6  53.0 

11 

16  47.5 

4 

23  52.9 

29 

3    9.9 

18 

20  14.4 

15 

6    9.9 

8 

13    4.4 

Sept. 

1 

16  19.2 

22 

9  37.4 

18 

19  32.0 

12 

2  15.2 

5 

5  29.2 

25 

22  59.8 

22 

8  54.1 

15 

15  25.7 

8 

18  39.4 

29 

12  23.5 . 

25 

22  15.5 

19 

4  35.6 

12 

7  50.6 

Deo.        3 

1  46.5 

29 

11  36.7 

22 

17  45.2 

15 

21    2.0 

6 

15  11.1 

April 

2 

0  57.4 

26 

6  54.2 

19 

10  14.4 

10 

4  34.7 

5 

14  17.7 

29 

20    2.9 

22 

23  27.1 

13 

17  59.H 

9 

3  37.8 

July 

3 

9  11.1 

26 

12  40.8 

17 

7  24.2 

12 

16  57.5 

6 

22  18.9 

30 

1  54.7 

20 

20  49.9 

16 

6  16.9 

10 

11  26.5 

Oct. 

3 

15    9.6 

24 

10  14.6 

19 

19  35.8 

14 

0  33.8 

7 

4  24.7 

27 

23  40.6 

23 

8  54.4 

17 

13  40.9 

10 

17  41.0 

31 

13    5.7 

26 

22  12.2 

21 

2  47.7 

& 

IATELLITE 

III 

, 

h    m 

h    m 

h    m 

h    m 

Feb. 

3 

3  48.8 

April 

30 

7  21.0 

July 

25 

2  21.0 

Oct.       18 

20  40.4 

10 

8  16.9 

May 

7 

11  19.1 

Aug. 

1 

5  37.6 

26 

'0  39.6 

17 

12  44.1 

14 

15  13.3 

8 

8  54.2 

Nov.        2 

4  43.2 

24 

17    9.8 

21 

19    3.0 

15 

12  12.4 

9 

8  51.3 

March 

3 

21  34.8 

28 

22  47.6 

22 

15  32.4 

16 

13    2.5 

11 

1  57.4 

June 

5 

2  27.9 

29 

,18  55.2 

23 

17  17.4 

18 

6  18.4 

12 

6    3.6 

Sept. 

5 

22  22.0 

30 

21  34.6 

25 

10  36.4 

19 

9  34.6 

13 

1  53.1 

Dec.        8 

1  54.6 

April 

1 

14  51.6 

26 

13    2.5 

20 

5  29.5 

15 

6  17.1 

8 

19    3.9 

July 

3 

16  26.4 

27 

9  10.1 

22 

10  41.8 

15 

23  13.2 

10 

19  46.7 

Oct. 

4 

12  55.8 

29 

15    9.1 

23 

3  19.5 

17 

23    4.6 

11 

16  45.9 

fi 

IATELLITE 

IV 

• 

h    m 

h    m 

h    m 

h    m 

Feb. 

2 

3  13.1 

April 
May 

27 

6  14.8 

July 

19 

14  39.3 

Oct.       10 

18  52.9 

18 

23  52.7 

14 

0    7.1 

Aug. 

5 

4  50.4 

27 

12  43.2 

March 

7 

20  13.7 

30 

17    4.7 

21 

19  12.7 

Nov.      13 

7  25.5 

24 

16    9.6 

June 

16 

9    3.9 

Sept 

7 

10  11.5 

30 

2  52.1 

April 

10 

11  33.2 

July 

3 

0  11.2 

24 

2    2.6 

Dec.      16 

22  54.5 
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WASHINGTON  MEAN  TIME. 

The  Satellites  are  inrisible  from  January  1  until  February  5,  Jupiter  being  too 

near  the  Sun. 

• 

FEBRUARY. 

4       h    m        a 

d       h    m       H 

d      h    m       a 

5     9  22     35 

I.    Ec. 

Die. 

13      8  35 

I.    Sh. 

In. 

91      1  47 

III.    Sh. 

Eg. 

12    7 

I.    Oc. 

Re. 

9  10 

L    Tr. 

In. 

4  44 

III.    tr. 

e|. 

18  37 

II.    Sh. 

In. 

10  54 

I.    Sh. 

Eg- 

7  39      5 

I.    Ec. 

j&. 

19  36 

II.    Tr. 

In. 

11  29 

I.    Tr. 

Eg. 

10  40 

h    Oc. 

Re. 

21  26 

H.    Sh. 

Eg- 

18  21 

m.*Sh. 

J£. 

19    0     28 

n.#Ec 

Die 

22  25 

II.    Tr. 

Eg- 

20  47 

m.    Tr. 

In. 

23  16 

II.    Oc 

Re. 

•     6  41 

I.    Sh. 

S! 

2147 

m.    Sh. 

Eg. 

H     458 

I.    8b. 

In. 

7  10 

I.    TV. 

In. 

14     0  16 

IIL    Tr. 

e£. 

Dis. 

542 

L    Tr. 

In. 

9    0 

I.    Sh. 

Eg. 

545      7 

L    Ec 

7  17 

I.    8h. 

Eg. 

929 

I.    Tr. 

Eg. 

899 

I.   Oc 

Re. 

8    1 

L   Tr. 

Eg. 

•       U  21 

III.    Sh. 

In. 

16  25      8 

II.    Ec. 

Dis. 

M     2    7     32 

L    Ec 

Die 

16  19 

III.    Tr. 

In. 

20  27 

n.  Oc 

Re 

5  10 

I.    Oc 

Re. 

17  47 

m.*Sh. 

Eg. 

1«     3    4 

I.    Sh. 

In. 

13    7 

II.    Sh. 

In. 

19  47 

III.    Tr. 

Eg. 
Die 

3  41 

I.   Tr. 

In. 

14  37 

H.   Tr. 

In. 

*     3  51       8 

I.    Eg. 

523 

I.    Sh. 

Eg- 

15  56 

H.    Sh. 

Eg. 

6  38 

I.    Oc. 

Re. 

6    0 

I.   Tr. 

St 

17  26 

II.    Tr. 

Eg. 

13  49     36 

II.    Ec. 

Die 

1§     0  13     35 

I.    Ec. 

23  27 

L    8h. 

1?. 

17  37 

II.*Oc. 

Re. 

3    9 

I.    Oc 

Re 

M     012 

L    Tr. 

In. 

8     1    9 

I.    Sh. 

In. 

10  31 

II.    8b. 

In. 

146 

I.    Sh. 

Eg. 

1  40 

I.    Tr. 

In. 

11  49 

n.    Tr. 

In. 

232 

I.    Tr. 

Eg. 

3  28 

I.    Sh. 

Eg. 

13  20 

II.    Sh. 

Eg. 

1222     39 

m.    Ec. 

Die 

3  59 

I.    Tr. 

Eg. 

DlC 

14  38 

II.    Tr. 

Eg. 

18  55 

IH.#Oc 

Re. 

22  19     37 

I.    Ec. 

21  32 

I.    Sh. 

L?. 

20  36       2 

I.    Ec. 

Die 

•     1    8 

I.    Oc. 

Re. 

22  11 

I.    Tr. 

In. 

23  40 

I.    Oc 

Re. 

7  55 

II.    Sh. 

In. 

*     23  51 

I.    Sh. 

Eg- 

M     8  17     54 

H.    Ec 

Die 

9    0 

II.    Tr. 

In. 

IT     0  30 

I.    Tr. 

Eg. 
Die 

Id  40 

II.    Oc 

Re 

10  44 

II.    Sh. 

Eg. 

8  23     47 

111.    Ec 

17  55 

I.#8h. 

In. 

11  49 

II.    Tr. 

Eg. 

14  29 

III.    Oc. 

Re. 

18  42 

I.#Tr. 

In. 

19  37 

I.    Sh. 

In. 

18  42       6 

I.*Ec. 

Die 

20  14 

I.    8b. 

Eg. 

20  10 

I.    Tr. 

In. 

21  39 

I.    Oc 

Re. 

21    1 

I.    Tr. 

Eg. 

21  56 

I.    Sh. 

Eg. 

18     5  42     39 

II.    Ec. 

Dis. 

M  15    4     27 

I.    Ec. 

Die. 

22  29 

I.    Tr. 

4 
Die, 

9  51 

II.    Oc 

Re. 

18  10 

I.#Oc 

Re. 

lO     4  25       3 

III.    Ec. 

15  32     57 

IV.    Ec. 

Die 

27     0  59 

IV.    8h. 

In. 

655 

IV.    Sh. 

In. 

16    0 

I.    Sh. 

In. 

224 

U.    Sh. 

In. 

10    1 

III.    Oc. 

Re. 

16  41 

I.    Tr. 

In. 

4    1 

II.    Tr. 

Id. 

10  49 

IV.    Sh. 

Eg. 

18  19 

I.#Sh. 

Eg. 

5    0 

IV.    8b. 

Eg- 

11  59 

IV.    Tr. 

In. 

19    0 

I.*Tr. 

Eg. 

5  13 

II.    Sb. 

Eg. 

15  59 

IV.    Tr. 

Eg. 
Die. 

19  23     15 

IV.*Ee 

Re 

6  51 

II.    Tr. 

Eg. 

16  48       8 

I.    Ec 

21  49 

IV.    Oc. 

Dis. 

826 

IV.    Tr. 

In. 

19  38 

I.    Oc. 

Re. 

*•     1  66 

IV.    Oc 

Re. 

12  23 

I.    Sb. 

In. 

11     3    7     11 

II.    Ec. 

Dis. 

13  10     33 

I.    Ec. 

Dis. 

12  39 

IV.    Tr. 

Eg. 

7    2 

II.    Oc. 

Re. 

16    9 

I.    Oc 

Re. 

13  12 

I.    Tr. 

In. 

14    6 

I.    Sh. 

In. 

23  49 

II.    8h. 

In. 

14  42 

I.    Sh. 

Eg. 

14  40 

I.    Tr. 

In. 

M     113 

II.    Tr. 

In. 

15  32 

I.    Tr. 

Eg. 

16  25 

I.    Sh. 

Eg. 

238 

II.    Sh. 

Eg. 

M     219 

m.   Sh. 

In. 

16  59 

I.    Tr. 

E?. 
Dis. 

4    2 

H.    Tr. 

Eg. 

538 

HI.    Tr. 

In. 

1»    11  16     35 

I.    Ec. 

10  29 

I.    Sh. 

In 

5  47 

in.    Sh. 

Eg- 

**• 

14    9 

I.    Oc. 

Re. 

11  12 

I.    Tr. 

In. 

9    9 

HI.    Tr. 

21  13 

II.    Sh. 

In. 

12  48 

I.    Sh. 

Eg. 

932     59 

I.    Ec. 

Die 

22  24 

II.    Tr. 

In. 

13  32 

I.    Tr. 

Eg. 

12  40 

I.    Oc 

Re. 

13     0    2 

II.    Sh. 

Eg. 

22  90 

IIL    Sh. 

In. 

2135     35 

n.  Ec 

Die 

1  13 

II.    Tr. 

3*. 

»1     113 

m.    Tr. 

In. 

% 

Note.— In.  denote*  ingress*  Eg.,  egress i  Die,  disappearance;  Re.,  reappearanoe;  Ec,  eclipse. 

Oc.,  denotes  oewiltatton  i  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow  |  •  Vlafble  at  WaebJngtoe 
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WASHINGTON  MEAN  TIMK 

FEBRUARY. 

Phases  of  At  Eclipses  of  At  Satellites  for  m  Inverting  Telescope. 

1. 

•dft 

] 

'■  f2^ 

C? 

{J 

n. 

. 

Jft 

] 

[V                  •         •    L_        J 

kJ 

kJ 

Configurations  at  18*  3001  for  an  Inverting  Telescope. 

Day. 

West. 

~ . 

5 

O*        "I          3"                                    "4 

6 

OS- 

2-    1-            O                                                            4* 

7 

S'                           O  '2     1'                                       4- 

8 

•3                       1        O                 3-                4- 

9 

•3  2-          O  1-           4^ 

10 

•2        4-  O            3 

!• 

11 

4-                    !•   O                 *             * 

12 

4-                                             Or"1                3- 

13 

4- 

2'      !•            OS- 

14  j 

•4 

S'                  O         l- 

•»• 

15 

•4 

•3                     -1         O                   2- 

16 

•4                                   2-      O     I* 

•3» 

17 

•4      -2            'lO      '3 

18  | 

Oi- 

•4  0              '2              "3 

19 

O     "1  2-    *4            3' 

20  | 

2-       1-          O       3-                           1 

21    1 

3*            -2  0            '1                                       '4 

22  1 

3-                      -1          O                    "2                                      #4 

23  | 

•3                  2-0        1*                                                 4# 

24   | 

•2           •!     O                                                  *' 

*3« 

25   | 

Or      -2              -3  4' 

26 
27 

O  -1        *r               3- 

2-      j:     o           3- 

28  | 

4-              3-    -2      O           '1 

460 


JUPITER'S  SATELLITES,  1890. 


WASHINGTON  MEAN  TIME. 

1 

MABCH.                                                                              { 

d      h    m     8 

d      h    m     a 

d      h    m     s 

12    4 

II.    Oc 

Re. 

11     3  44 

HI.    Oc. 

Re. 

91    18  38 

I.    Oc. 

Re. 

6  52 

I.    Sh. 

In. 

13  27  47.1 

II.    Ec. 

Dis. 

18  40 

IIL    Tr. 

In. 

7  42 

I.    Tr. 

In. 

18  13 

II.*Oc. 

Re. 

22  15 

III.    Tr. 

Eg. 

9  11 

1.    8h. 

Eg. 

21  42 

I.    Sh. 

In. 

99     5  19  44.0 

II.    Ec. 

Dis. 

10    1 

I.    Tr. 

Eg. 

22  41 

I.    Tr. 

In. 

10  20 

II.    Oc 

Re. 

9     4     1  25.9 

I.    Ec. 

Dig. 

19     0     1 

I.    Sh. 

Eg. 

12  32 

I.    Sh. 

In.    : 

7  10 

I.    Oc. 

Re. 

1     1 

I.    Tr. 

Dis. 

13  38 

I.    Tr. 

In.     1 

15  42 

II.*Sh. 

In. 

18  52  12.2 

I.    Ec. 

14  51 

I.    Sh. 

Eg.    : 

17  24 

II.#Tr. 

In. 

22    9 

I.    Oc. 

Re. 

15  58 

I.*  TV. 

E$. 

18  32 

II.    Sh. 

Eg. 

13     7  36 

II.    Sh. 

In. 

93     9  42  58.8 

I.    Ec. 

Dis. 

20  16 

II.    Tr. 

Eg. 

9  35 

II.    Tr. 

In. 

13    7 

I.    Oc. 

Re. 

3      1  20 

I.    Sh. 

In. 

10  26 

II.    Sh. 

Eg. 

23  30 

11.    Sh. 

In. 

2  11 

I.    Tr. 

In. 

12  27 

II.    Tr. 

Eg. 

94     1  43 

II.    Tr. 

In. 

3  39 

I.    Sh. 

Eg. 

16  11 

I.*Sh. 

In. 

2  20 

II.    Sh. 

Efr 

4  31 

I.    Tr. 

Eg. 

17  10 

I.*Tr. 

In. 

3  35  39.1 

IV.    Ec 

Dtt. 

16  22    5.9 

III.  •  Ec. 

Dis. 

18  30 

I.    Sh. 

Eg. 

4  35 

II.    Tr. 

Eg. 

19  41  13.1 

III.    Ec. 

Re. 

19  30 

I.    Tr. 

Eg. 

7    0 

I.    Sh. 

In. 

19  49 

111.    Oc. 

Dis 

14   10  17 

III.    Sh. 

In! 

7  37  45.1 

IV.    Ec. 

Re. 

22  29  58.8 

I.    Ec. 

Dis. 

13  20  43.3 

I.    Ec. 

Dis. 

8    8 

I.    Tr. 

In. 

23  21 

III.    Oc 

Re. 

13  46 

III.    Sh. 

Eg. 

9  19 

I.    Sh. 

Eg- 

4      1  40 

I.    Oc. 

Re. 

14  22 

III.    Tr. 

In. 

10  28 

I.    Tr. 

Eg. 

10  52  56.7 

II.    Ec. 

Dis. 

16  39 

I.'Oe. 

Re. 

13  56 

IV.    Oc. 

Dis. 

15  27 

II. '  Oc. 

Re. 

17  56 

III.*Tr. 

Eg. 

Dis. 

18  23 

IV.    Oc. 

Re.     i 

19  48 

I.    Sh. 

In. 

1*     2  45  12.1 

II.    Ec. 

9*     4  11  28.3 

I.    Ec. 

Dis.    , 

20  41 

I.    Tr. 

In. 

7  36 

II.    Oc. 

Re. 

4  19    9.4 

III.    Ec. 

Dis 

22    7 

I.    Sh. 

Eg. 

10  39 

I.    Sh. 

In. 

637 

I.    Oc. 

Re. 

23    1 

I.    Tr. 

Ek- 

Dm. 

11  40 

I.    Tr. 

In. 

7  40  25.2 

III.    Ec. 

Re. 

ft    16  58  20.6 

I.*Ec. 

12  58 

I.    Sh. 

Eg. 

848 

III.    Oc. 

Dis.    , 

20  10 

I.    Oc. 

Re. 

14    0 

I.    Tr. 

Eg. 

12  24 

HI.    Oc. 

Re.    , 

«     5    0 

II.    Sh. 

In. 

19    2 

IV.    Sh. 

lO, 

18  36  53.8 

II.    Ec. 

Dw. 

6  48 

II.    Tr. 

In. 

23  10 

IV.    Sh. 

Eg. 

23  42 

II.    Oc 

Re. 

7  50 

II.    Sh. 

Eg. 

16     4  31 

IV.    Tr. 

In" 

M     1  29 

I.    Sh. 

In. 

9  40 

II.    Tr. 

Eg. 

7  49    8.8 

I.    Ec. 

Dis. 

238 

I.    Tr. 

In.     | 

14  17 

I.    Sh. 

In. 

8  54 

IV.    Tr. 

Eg. 

3  48 

I.    Sh. 

Eg. 

15  11 

I.    Tr. 

In, 

11    9 

I.    Oc. 

Re\ 

4  58 

I.    Tr. 

e£- 

16  36 

I.*Sb. 

Eg. 

20  54 

II.    Sh. 

In. 

22  39  51.8 

I.    Ec. 

Dis.    ' 

17  31 

I.*Tr. 

Eg. 

22  58 

II.    Tr. 

In. 

97      1    6 

I.    Oc 

Re.     , 

»     6  18 

III.    Sh. 

In. 

23  44 

II.    Sh. 

Eg. 

12  48 

II.    Sh. 

In. 

9  34  18.6 

IV.    Ec. 

Dis. 

17      1  50 

II.    Tr. 

Eg. 

15    5 

II.    Tr. 

In. 

9  46 

III.    Sh. 

•Eg. 

5    8 

I.    Sh. 

In. 

15  38 

II.    Sh. 

Eg. 
Eg. 

10    0 

III.    Tr. 

In. 

6    9 

I.    Tr. 

In. 

17  57 

U.*Tr. 

11  26  52.2 

I.    Ec. 

Dis. 

7  27 

I.    Sh. 

Eg. 

19  57 

I.    Sh. 

In.     I 

13  30  43.2 

IV.    Ec. 

Re. 

829 

I.    Tr. 

Eg. 
Dis 

21    7 

I.    Tr. 

In.     J 

13  33 

III.    %•. 

Eg. 

18     0  20  26.0 

III.    Ec. 

22  16 

I.    Sh. 

Eg. 

14  40 

I.    Oc. 

Re. 

2  17  38.4 

I.    Ec. 

Dis. 

23  27 

I.    Tr. 

Eg 

18    5 

IV.*Oc. 

Dis. 

3  40  50.0 

III.    Ec. 

Re. 

98   17    8  22.7 

I.'Ec 

Dis. 

22  22 

IV.    Oc. 

Re. 

4  31 

III.    Oc. 

Dis. 

18  14 

III.*Sh. 

In. 

8     0  10  29.3 

II.    Ec. 

Dis. 

5  39 

I.    Oc. 

Re. 

20  36 

I.    Oc 

Re. 

4  50 

II.    Oc. 

Re. 

8    6 

III.    Oc. 

Re. 

21  45 

III.    Sh. 

Eg. 

8  45 

I.    Sh. 

In. 

16    2  25.7 

II.*Ec. 

Dis. 

22  56 

HI.    Tr. 

In. 

9  41 

I.    Tr. 

In. 

20  58 

II.    Oc. 

Re. 

99     232 

HI.    Tr. 

E$. 

11    4 

I.    Sh. 

Eg. 

23  36 

I.    Sh. 

In. 

7  54    5.7 

II.    Ec. 

Dis. 

12    1 

I.    Tr. 

Dis. 

19     0  39 

I.    Tr. 

In. 

13    3 

II.    Oc 

Re. 

9     5  55  18.0 

I.    Ec. 

1  55 

L    Sh. 

Eg. 

14  25 

I.    Sh. 

In. 

9  10 

I.    Oc. 

Re. 

259 

I.    Tr. 

Eg. 
Dis. 

15  36 

I.    Tr. 

In. 

18  18 

II.  *  Sh. 

In. 

20  46    2.4 

I.    Ec. 

16  44 

I.*Sb. 

Eg. 

20  12 

II.    Tr. 

In. 

90    o  8 

I.    Oc. 

Re. 

17  56 

I.*Tr. 

St 

21    8 

II.    Sh. 

Eg. 

10  12 

II.    Sh. 

In. 

3©  11  36  47.8 

I.    Ec 

23    4 

II.    Tr. 

Eg. 

12  21 

II.    Tr. 

In. 

15    5 

I.    Oc 

Re. 

lO     3  14 

I.    Sh. 

In. 

13    2 

II.    Sh. 

Eg. 

31     2    6 

H.    Sh. 

In. 

4  11 

I.-  Tr. 

In. 

15  13 

II.    T* 

Eg. 

427 

H.    Tr. 

In. 

5  33 

I.    Sh. 

Eg. 

18    4 

I.  *  Sh. 

In. 

4  56 

U.    Sh. 

Eg- 

6  31 

I.    Tr. 

Eg. 
Dm. 

19    8 

I.    Tr. 

In. 

7  19 

IL    Tr. 

Eg. 

20  21    6.9 

III.    Ec. 

20  23 

I.    Sh. 

Eg. 

854 

I.    Sh. 

In. 

23  40  57.9 

III.    Eo. 

Re. 

21  28 

I.    Tr. 

Eg, 

10    6 

I.    Tr, 

In. 

tl     0  11 

in.  Oc. 

Dis. 

91    14  15 

III.    Sh. 

In. 

11  13 

I.    Sh. 

Eg. 

0  23  47.8 

I.    Eo. 

Dis. 

15  14  33.4 

I.    Ec. 

Dis. 

12  26 

I.    Tr. 

Eg. 

3  40 

I.    Oc. 

Re. 

17  45 

III.#Sh. 

Eg. 

Nom— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance ;  Be.,  reappearance;  Be,  ©clips©. 

Oc,  denotes  ooonltatton ;  Tr.,  transit  of  the  satellite  j  Sh.,  transit  of  the  shadow ;  *  Visible  at  Washington. 
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Phases 

of  the  Edipses  of  (he  Satellites  for  an  Inverting  Telescope. 

I. 

JiQ 

d            r/- 
III.                    *            *  fc= 

^ 

■ 

\J    ■ 

^ 

z) 

II. 

d 

• 

(Q 

d      r      f 

iv        •       •       (— 

^ 

W 

K 

z) 

Configurations  at  17h  for  an  Inverting  Telescope. 

D»y. 

West. 

East. 

1 

4 

3-                   P            O                    2 

2 

4- 

•3                           02"        I* 

3 

•4 

•2         1    -3  0 

4 

•4 

O  '2  1-             -3 

5 
6 

•4                                        *lO                  2-             3- 

Oi- 

'4          2-           O                    3- 

7 

*            "4        .. 

»■  o    ■ 

8 

3-                    1* 

C 

c 

)                 -2-4 

•3 

)     2-      -1                           4 

10 

2-          1  -3      O 

•4 

ii 

O        I*        -3 

•4 

•2# 

12 

I      O                   2-              "3 

4- 

13 

2"       Ol'                     3'                       * 

14 

OS* 

•2               O'l                            4- 

'I  • 

15 

3-                   1-      O 

16 

•3                     4-         O        v1 

17 

4-         2-      I            O 

18 

4- 

•20 

19 

4- 

•I         O                   2'            #3 

20 

•4 

2-  O     1*                     S- 

21 

•4 

•2                 03' 

•1# 

22 

•4               3-                    I'O          * 

23 

•3            -4                   O       "I* 

24 
25 

1     i-        O 

4# 

•2     O        3     1          4 

26 
27 

02- 

•1           O                     -2-3-4 
O        1"                    3- 

•4 



28 

•2              -1   O       3- 

•4 

29 

Oi- 

3-                   O       "2 

4- 

30 
31 

3-                                   O  "I          2-                              4- 



•3     2-1-       O                            4" 

1 
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APRIL. 

d      b    m    h 

d      b    m     • 

d      h    m     a 

16    5  17.1 

I.    Eo. 

DlB. 

lO  20  51 

II.    Sh. 

Eg. 

91      9  54 

II. 

Sh. 

In. 

8  17  44.9 

III.    Ec. 

DlB. 

23  22 

n.    Tr. 

Eg. 

12  31 

IL 

Tr. 

In. 

935 

I.    Oc. 

Be. 

23  44 

I.    8b. 

In. 

12  45 

n. 

Sh. 

Eg- 

11  39  41.3 

III.    Eo. 

Be. 

11     1    0 

I.    Tr. 

In. 

14  34 

L 

8b. 

In. 

13    3 

III.    Oc. 

Dig. 

2    4 

I.    8b. 

Eg. 

15  24 

n.< 

»Tr. 

Eg. 

13    6 

IV.    8b. 

In. 

320 

I.    Tr. 

& 

15  54 

I. 

•Tr. 

In. 

16  40 

in.#Oc 

Re. 

20  55  60.1 

I.    Eo. 

16  54 

I. 

•Sh. 

Eg- 

17  20 

IV.#8h. 

& 

1»     0  31 

I.    Oc. 

Re. 

18  14 

L 

Tr. 

Eg. 
Dis. 

21  11  11.6 

H.    Eo. 

212 

IO.    8h. 

In. 

M  11  46  42.5 

L 

Ec 

»     0  10 

IV.    Tr. 

In. 

5  44 

in.  Sh. 

Eg. 

15  24 

I. 

•Oc. 

Re. 

224 

II.    Oc. 

Re. 

720 

IH.   Tr. 

In. 

20  14  39.2 

in. 

Ec 

Dis. 

322 

I.    8b. 

In. 

10  58 

UI.   Tr. 

Eg. 
D&. 

23  38  31.6 

in. 

Ec 

Ec 

4  35 

L    Tr. 

In. 

13    2  22.1 

II.    Eo. 

88     130 

in. 

Oc 

DiB. 

4  41 

IV.    Tr. 

Eg. 

18  12 

I.    Sh. 

In. 

4  53  15.6 

n. 

Ec 

DlB. 

5  41 

I.    8b. 

e|. 

18  24 

n.  Oc. 

Re. 

5    9 

m. 

Oc 

Re. 

655 

L    Tr. 

& 

19  29 

I.    Tr. 

In. 

9    2 

i. 

Sh. 

In. 

3     0  33  40.5 

I.    Eo. 

20  32 

I.    Sh. 

Eg. 

10  21 

ii. 

Oc 

Re. 

4    4 

I.    Oc. 

Be. 

21  49 

I.    Tr. 

Eg. 

DlB. 

10  22 

i. 

Tr. 

In. 

15  24 

H.#Sh. 

In. 

18   15  24  24.0 

I.*Ec 

11  22 

L 

8h. 

Eg. 

17  48 

H.    Tr. 

In. 

19    0 

I.    Oo. 

Re. 

12  42 

i. 

Tr. 

Eg. 

18  14 

U.    8b. 

Eg. 

14     7  18 

II.    Sh. 

In. 

84     6  15    6.6 

i. 

Ec 

DiB. 

20  40 

II.    Tr. 

Eg. 

9  51 

11.    Tr. 

In. 

963 

i. 

Oc 

Re. 

21  50 

I.    8b. 

In. 

10    9 

n.   Sh. 

Eg. 

23  13 

n. 

8h. 

In. 

23    4 

I.    Tr. 

In. 

12  40 

I.    Sh. 

In. 

88     161 

IL 

Tr. 

In. 

4     0    9 

I.    8b. 

Eg. 

12  44 

n.    Tr. 

Eg. 

2    4 

n. 

8h. 

Eg. 

124 

I.    Tr. 

Eg. 
Die. 

13  58 

I.    Tr. 

In 

330 

L 

8h. 

In. 

19    2  11.4 

I.    Eo. 

15    0 

I.*Sh. 

Eg. 

4  44 

n. 

Tr. 

Eg. 

22  13 

in.    8b. 

In. 

16  18 

I.#Tr. 

Eg. 
Du. 

4  51 

L 

Tr. 

In. 

22  34 

I.    Oo. 

Re. 

1*     9  52  53.5 

I.    Eo. 

550 

L 

Sh. 

Eg. 

*     1  45 

III.    Sb. 

Eg. 

13  29 

I.    Oo. 

Re. 

7  11 

i. 

Tr. 

Eg. 

3  10 

III.    Tr. 

In. 

16  15  12.7 

ni.*Ec 

DlB. 

88     0  43  36.5 

i. 

Ec 

Dis. 

6  47 

IH.    Tr. 

St 

19  38  27.5 

III.    Eo. 

Re. 

4  22 

i. 

Oc 

Re 

10  28  18.0 

II.    Ec. 

21  24 

III.    Oo. 

Dis. 

10    9 

in. 

Sb. 

In. 

15  44 

II.'Oc. 

Re. 

16     1    2 

IH.    Oc. 

Re. 

13  43 

in. 

Sh. 

Eg. 

16  19 

I.*8h. 

In. 

2  19  21.3 

II.    Eo. 

DlB. 

15  30 

in/ 

•Tr. 

In. 

17  33 

I.    Tr. 

In. 

7    9 

I.    Sh. 

In. 

15  39  32.7 

IV.#Ec. 

Dis. 

18  39 

I.    8b. 

Eg. 

7  43 

n.  Oc 

Re 

18  10    9.5 

n. 

Eo. 

DiB. 

19  53 

I.    Tr. 

Eg. 

827 

I.    Tr. 

In. 

19    9 

in. 

Tr. 

5* 

•   13  30  36.1 

I.    Eo. 

Dis. 

929 

I.    Sb. 

Eg. 

19  51  56.1 

rv. 

Eo. 

Re. 

17    3 

I.    Oc. 

Re. 

10  47 

I.    Tr. 

Eg. 

DlS. 

21  59 

i. 

8h. 

In. 

*     4  42 

II.    Sh. 

In. 

17     4  21  16.7 

I.    Ec 

23  20 

i. 

Tr. 

In. 

7    9 

II.    Tr. 

In. 

7  59 

I.    Oc 

Re. 

23  39 

n. 

Oc 

Re. 

7  32 

II.    Sh. 

Eg. 

2036 

II.    8b. 

In. 

87     0  19 

i. 

Sh. 

Eg.    | 

10    1 

II.    Tr. 

Eg. 

23  11 

II.    Tr. 

In. 

140 

i. 

Tr. 

£?• 

10  47 

I.    Sh. 

Id. 

23  27 

n.    Sb. 

Eg. 

355 

rv. 

Oo. 

Dis. 

12    2 

I.    Tr. 

In. 

18     137 

I.    Sh. 

In. 

835 

IV. 

Oc 

Re.    1 

13    7 

I.    8b. 

Eg. 

2    4 

H.    Tr. 

Eg. 

19  12    1.6 

i. 

Ec 

2*   1 

14  22 

I.    Tr. 

A 

256 

I.    Tr. 

In! 

22  50 

i. 

Oc 

Re    1 

8     7  59    5.4 

I.    Ec. 

3  57 

I.    8h. 

Eg. 

88   12  31 

u. 

Sh. 

In. 

11  32 

I.    Oo. 

Re. 

5  16 

I.    Tr. 

Eg- 

15    9 

ii/ 

•Tr. 

In. 

12  16  24.7 

III.    Ec. 

Dia. 

7  11 

IV.    Sh. 

In. 

15  22 

n.< 

•Sh. 

Eg. 

15  39    0.5 

III.#Ec. 

Re. 

11  30 

IV.    Sh. 

Eg. 

16  27 

i/ 

•Sh. 

In. 

17  15 

UI.#Oo. 

DlB. 

19  12 

IV.    Tr. 

S: 

17  48 

L 

Tr. 

In. 

20  52 

III.    Oc. 

Re. 

22  49  47.5 

I.    Eo. 

DlB. 

18    2 

ii. 

Tr. 

5* 

23  45  20.6 

II.    Eo. 

Din. 

23  50 

IV.    Tr. 

Eg. 

18  47 

i. 

Sh. 

Eg. 

9     5    4 

II.    Oo. 

Re. 

19     2  26 

I.    Oo. 

Re. 

20    8 

i. 

Tr. 

Eg. 

5  15 

I.    Sh. 

In. 

6  11 

UI.    Sh. 

In. 

88   13  40  32.1 

i. 

Ec 

Dis. 

6  31 

I.    IV. 

In. 

944 

in.    Sb. 

Eg. 

17  19 

i/ 

•Oc 

Re. 

7  35 

I.    Sh. 

Eg. 

1128 

IH.    Tr. 

K: 

SO     0  13  42.4 

in. 

Ec 

Dis. 

8  51 

I.    Tr. 

Eg. 
Dis. 

15    6 

UI.#Tr. 

Eg. 
Dis. 

3  38  10.8 

in. 

Ec 

Re. 

21  37  45.5 

IV.    Ec. 

15  36  ia7 

n.  Ec 

5  31 

UI. 

Oc 

Dis. 

to     1  45  10.9 

IV.    Ec 

Re. 

20    5 

I.    Sh. 

In. 

7  27    4.0 

n. 

Eo. 

Dis. 

2  27  28.3 

I.    Ec. 

Die. 

21    2 

n.  Oc. 

Re 

9  11 

in. 

Oc 

Re. 

6    1 

I.    Oo. 

Re. 

2125 

I.    Tr. 

In. 

10  55 

i. 

Sh. 

In. 

9  16 

IV.    Oo. 

Dis. 

22  25 

I.    Sh. 

*Eg. 

12  16 

i. 

Tr. 

In. 

13  50 

IV.    Oc. 

Re. 

23  45 

I.    Tr. 

Eg. 

DlB. 

12  56 

u. 

Oc. 

Ec 

18    0 

II.    Sh. 

In. 

98   17  18  12.6 

I.*Ec 

13  15 

i. 

Sh. 

Eg. 

20  30 

II.    Tr. 

In 

20  55 

I.    Oc. 

Re. 

14  36 

i. 

Tr. 

Eg-_ 

Not*.— In.  denote*  ingress ;  Eg.,  egress;  Dis.,  disappearance;  Be.,  reappearance;  So.,  eclipse. 

Oe.,  denotes  oocaltation:  Tr.,  transit  of  the  satellite ;  8h.,  transit  of  the  shadow;  *  Visible  at  Washington. 


JUPITER'S  SATELLITES,  1890. 


463 


WASHINGTON  MEAN  TIME. 


APRIL. 


Phaau  of  the  EcKpaet  of  the  SateUUet  for  an  Inverting  Telescope. 


I. 


!© 


III. 


:© 


n. 


iv      • 


© 


GmfiguraHons  at  16h  for  an  Inverting  TeUscope. 


Day. 


WMt 


Bast. 


2 


•2        3 


3 


O  *      I" 


I         O 


081- 


•  1 

•4 

3- 

O 

7  ! 

•4 

'3 

2* 

1-    o 

8   I 

•4 

•2 

•3  0 

9  i 

•4  1- 

O 

•2      3 


10 


0*4  2- 


2-         -I 


3-       -4 


12 


3-        O     1" 


14   |0 


lO 


2-      O 


15 


•2         -3      O       I 


16   | 


•2    -3 


17 


4-        '3 


18  I 


19   | 


2-        I  04* 


\  O      l- 


20 


4-       3- 


I     O 


21 

!Oi- 

4- 

•3 

2'0 

22 

i 

4' 

•2     -3           O  '1 

23 

1 

•4 

i-     o 

•2   '3 

24 

1 

•4 

o 

•12- 

•3 

25 

1 

•4 

2-  1-            O 

3- 

26 

03- 

•4  -2      O 

r 

27 *_\_ 
28~[Q2~ 

29  ; 

30  | 


1-    O      "2    3 


•!• 
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i 

MAY. 

d      h    m     8 

d      h    m     s 

d      h    m     s 

1     8    8  55.5 

I.    Eo. 

Die. 

11     4  45 

.11.    Oc. 

Re. 

91    18  56 . 

I.    Sh. 

Eg- 

11  47 

I.    Oc. 

Re. 

5  25 

I.    Tr. 

Eg. 

Dl6. 

19  21 

IV.    Sb. 

In. 

»     1  49 

II.    Sh. 

In: 

22  59  44.6 

I.    Ec. 

20  13 

1.    IV. 

Eg- 

4  27 

II.    Tr. 

lu. 

ia     2  37 

I.    Oc. 

Re. 

20  29 

II.    Oc. 

Re. 

4  40 

II.    Sh. 

Eg. 

17  44 

II.    Sh. 

In. 

20  53 

III.    Oc. 

Re. 

5  24 

I.    Sh. 

In. 

20  14 

I.    Sh. 

In. 

£3  49 

IV.    Sb. 

Eg. 

6  44 

I.    Tr. 

In. 

20  20 

II.    Tr. 

In. 

W     654 

IV.    Tr. 

S 

7  21 

II.    Tr. 

Eg. 

20  36 

II.    Sh. 

Eg. 

11  41 

IV.    Tr. 

Eg. 

7  44 

I.    Sh. 

Eg. 

21  33 

I.    Tr. 

In. 

13  50  35.7 

I.#Ec. 

Die 

9    4 

I.    Tr. 

Eg. 

22  34 

I.    Sh. 

Eg. 

17  25 

I.    Oc. 

Re. 

3     2  37  26.7 

I.    Ec. 

Die. 

23  14 

II.    Tr. 

Eg. 

M     939 

II.    Sh. 

In. 

6  16 

I.    Oc. 

Re. 

23  53 

I.    Tr. 

Eg. 
Dis. 

11    4 

I.    Sh. 

In. 

14    8 

III.*  8b. 

In. 

13     9  41  45.0 

IV.    Ec. 

12    7 

II.    Tr. 

In. 

17  42 

IU.    Sh. 

Eg. 

13  58  42.4 

IV.*Ec. 

Re. 

12  20 

I.    Tr. 

In. 

19  29 

IH.    Tr. 

In. 

17  28  15.9 

I.    Ec. 

Dis. 

12  31 

II.    Sh. 

Eg- 

20  43  55.7 

II.    Eo. 

•  Dis. 

21    5 

I.    Oc. 

Re. 

13  24 

I.*Sh. 

Eg. 

23    9 

III.    Tr. 

Eg. 

21  44 

IV.    Oc. 

Dis. 

14  40 

I.-Tr. 

Eg- 

23  52 

I.    Sh. 

In. 

14     2  29 

IV.    Oc. 

Re. 

15    1 

II.*Tr. 

Ee- 

4     1  12 

I.    Tr. 

In. 

8  11  55.9 

III.    Ec. 

Dis. 

M     819    8.6 

I.    Ec. 

Du. 

2  12 

I.    Sh. 

Eg. 

11  37  33.7 

III.    Ec. 

Re. 

1152 

I.    Oc 

Re 

2  13 

IL    Oo. 

Re. 

12  34  30.4 

II.    Eo. 

Dis. 

**     2    5 

in.   Sb. 

In. 

332 

I.    Tr. 

Eg. 

DlS. 

13  23 

lll.*0c. 

Dis. 

4  25    1.2 

II.    Ec. 

Dis. 

21    5  52.2 

I.    Ec. 

14  42 

I.#Sh. 

In. 

5  32 

I.    Sb. 

In. 

*     0  44 

I.    Oc 

Re. 

16    1 

I.*Tp. 

In. 

5  40 

III.    Sh. 

Eg- 

1  15 

IV.    8h. 

In. 

17    2 

I.    Sh. 

Eg. 

6  47 

I.    Tr. 

In. 

5  39 

IV.    Sh. 

Eg. 

17    3 

III.    Oc. 

Re. 

7    4 

HI.    Tr. 

In. 

13  29 

IV.#Tr. 

In. 

18    0 

II.    Oc. 

Re. 

7  52 

I.    Sh. 

Eg. 

15    7 

II.*Sh. 

In. 

18  21 

I.    Tr. 

Eg. 
Dis. 

9    7 
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Phages  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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93  12  30  36.0 

«     236 

IV.    Oo. 

Be. 

18     0  22 

I.    Oc 

Be. 

14  58 

I.    Oc    Be 

3  57 

I.    8h. 

In. 

18  48 

L    Sh. 

In. 

94     939 

L'Sh.    In. 

4  35 

I.    Tr. 

In. 

19  11 

L    Tr. 

In. 

946 

I.#Tr.    In. 

6  17 

I.    8h. 

Eff. 

DiB. 

21    8 

I.    Sh. 

Eg. 

1159 

I.»8h.    Eg. 

6  31  22.9 

II.    Ec. 

21  31 

I.    Tr. 

e|. 

Die. 

12    6 

I.#Tr.    Eg. 
n.*Ec    Dm. 

655 

I.    Tr. 

Eg. 

22  22  55.8 

n.    Eo. 

14  14  54.0 

10  39 

II.*Oc 

Be 

14     2    2 

II.    Oo. 

Be. 

17  22 

U.    Oc    Be 

12    7  34.8 

m.*Ec. 

Die 

559 

in.  sh. 

In. 

99     0    6  43.6 

in.    Ec    Die 

18  17 

in.    Oc. 

Be. 

732 

m.    Tr. 

In. 

4  12 

in.    Oc    Be. 

4     1  15  31.8 

I.    Ec. 

Dis. 

938 

ni.#sh. 

Eg. 

6  59  12.9 

I.    Ec    Die 

4  11 

I.    Oc. 

Be. 

11  13 

UI.#Tr. 

Dis. 

924 

I.»Oc    Be 

22  25 

I.    Sh. 

In. 

16    7  15.3 

I.    Eo. 

99     4    8 

I.    Sh.    In. 

23    1 

I.    Tr. 

In. 

18  48 

I.    Oc 

Be. 

4  12 

I.    Tr.    In. 

*     0  45 

I.    Sh. 

Eg. 

15   13  16 

I.#Sh. 

In. 

628 

I.    Sh.    Eg. 

1  21 

II.    Sh. 

In. 

13  37 

L*Tr. 

In. 

632 

I.    Tr.    Eg. 

1  21 

I.    Tr. 

Eg. 

15  36 

I.    Sh. 

Eg. 

9  12 

n.    Sh.    In. 

2  32 

II.    Tr. 

In. 

15  57 

L   Tr. 

Eg. 

922 

n.#Tr.    In. 

4  14 

II.    Sh. 

Eg. 

17  16 

II.    Sh. 

In. 

12    6 

IL^Sh.    Eg. 

5  27. 

II.    Tr. 

Eff. 

DlS. 

17  68 

U.   Tr. 

In. 

12  17 

H.#Tr.    Eg. 
I.    Ec    Dib. 

19  44  11.0 

I.    Ec. 

20  10 

n.  Sh. 

Eg. 

97     1  27  56.7 

22  38 

I.    Oc. 

Be. 

20  53 

U.    Tr. 

& 

350 

I.    Oc    Be. 

•   16  54 

I.    Sh. 

In. 

16   10  35  57.3 

I.    Eo. 

19  48 

IV.    Sh.    In. 

17  28 

I.    Tr. 

In. 

13  14 

I.*Oc 

Be. 

20  12 

IV.    Tr.    In. 

19  14 

I.    Sh. 

Eg. 

IT     7  45 

I.    Sh. 

In. 

22  36 

I.    8b.    In. 

19  48 

I.    Tr. 

Eg. 

DiB. 

8    3 

I.    Tr. 

In. 

22  38 

I.    Tr.    In. 

19  48  32.0 

II.    Ec. 

10    5 

I.*Sh. 

Eg. 

98     0  31 

IV.    Sh.    Eg. 

23  47 

II.    Oc. 

Be. 

10  23 

L*Tr. 

Eg. 

066 

I.    So.    Eg 

7     1  59 

III.    Sh. 

In. 

11  40  11.4 

U.*Ec. 

Djb. 

058 

I.    Tr.    Eg. 

4  12 

in.    Tr. 

In. 

15    9 

II.    Oc. 

Be. 

1    1 

IV.    Tr.    Eg. 
n.    Ec    Di* 

5  38 

IU.    Sh. 

Eg. 

20    6  45.8 

IU.    Ec. 

Dis. 

3  32  20.4 

7  54 

IH.    Tr. 

Eg. 

DiB. 

19     0  55 

III.    Oc 

Be. 

629 

U.    Oc    Be 

14  12  45.3 

I.#Ec. 

5    4  32.0 

I.    Ec 

DiB. 

13  59 

ni.»Sh.    In. 

17    5 

I.    Oo. 

Be. 

7  40 

I.    Oc. 

Be. 

14    5 

ni.#Tr.    In. 

8   11  22 

I.    Sh. 

In. 

19     2  13 

I.    Sh. 

In. 

17  39 

m.    Sh.    Eg. 

11  54 

I.    Tr. 

In. 

229 

I.    Tr. 

In. 

17  46 

m.    Tr.    Eg. 

13  42 

I.    Sh. 

Eg. 

4  33 

I.    Sh. 

Eg. 

19  56 

I.    Oc    D». 

14  14 

I.    Tr. 

Eg. 

449 

I.    Tr. 

Eg. 

22  16 

I.    Oo.    Be 

14  39 

II.    Sh. 

In. 

635 

II.    Sh. 

In. 

99   17    4 

I.    Tr     In. 

15  41 

II.    Tr. 

In. 

7    6 

II.    Tr. 

In. 

17    5 

I.    Sh     In. 

17  33 

II.    Sh. 

Eg. 

929 

n.#Sh. 

Eg. 

DiB. 

19  24 

I.   Tr.    Eg. 

18  36 

II.    Tr. 

Eg. 

DiB. 

9  58  28.3 

IV.#Ec 

19  25 

I.    Sh.    Eg. 

9     8  41  25.7 

I.    Ec. 

10    1 

U.#Tr. 

Eg. 

22  30 

U.    Tr.    In. 

11  30 

I.»0c 

Be. 

17    4 

IV.    Oc 

Be 

22  30 

II.    Sh.    In. 

IO     6  51 

I.    Sh. 

In. 

23  33  14.3 

I.    Ec 

Dis. 

89     124 

U.    Tr.    Eg. 

620 

I.    Tr. 

In. 

99     2    6 

I.    Oc 

Be 

125 

n.   Sh.    Eg. 
I.*Oc    Die 

8  11 

I.    Sh. 

Eg. 

20  42 

I.    8h. 

In. 

14  22 

8  40 

I.    Tr. 

Eff. 

DiB. 

20  55 

I.    Tr. 

In. 

16  42 

I.    Oc    Be. 

9    5  41.4 

II.    Ec. 

23    2 

I.    Sh. 

Eg. 

31   U  30 

I.#Tr.    In. 

12  54 

II.#0c 

Be. 

23  15 

I.    Tr. 

e|. 

Dis. 

11  33 

I.#Sh.    In. 

16    7    2.2 

III.    Ec. 

Dis. 

91     0  57  31.4 

n.    Ec. 

13  50 

I,#Tr.    Eg. 

21  37 

in.  Oo. 

Be. 

4  16 

IL    Oc. 

Be. 

13  53 

I.»Sh.   Eg. 

11     1  39 

IV.    Sh. 

In. 

9  59 

III.*  8b. 

In. 

16  41 

n.    Oc.    Dis. 

3    9  58.9 

I.    Ec. 

Dis. 

10  49 

III.*Tr. 

In. 

19  38    8.4 

n.    Ec.    Be. 

Xore— In.  denotes  ingress;  Kg.,  egress;  Dis.,  disappearance;  Ke,  reappearance;  Be,  eclipse 

Oo.  denote*  occultatlon;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington, 
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JULY. 

Phases 

of  the  EeUpses  of  (he  Satellites  for  an  Inverting  Telescope. 

I. 

Jft 

siQ 

^J 

^J 

II. 

J(Q 

-       -  r> 

W 

\j 

Configurations  at  1&  for  an  Inverting  Telescope. 

D»y. 

Wart.                                •    . 

Xaat. 

1 

Oi- 

i                                Or 

9 

•3      '9        -4       .  O     *1 

3 

j.      .3Q  -9    '4 

4 

O             1    ,  ■   •         4 

5 

?.           O                                3-4 

6 

'9            O        I'       3-                                        '4 

7 

;}   o            -9                          4- 

8 

Of 

3-                             O    9-                                            4- 

9 

•3      9-                    O'l                                 4- 

10 

J       O                4* 

S« 

11 

4'0            1      I 

19 

4*            1'9-        O                                   *3 

13 

4*                              -9              O          1#           3- 

14 

4- 

1    3'0               "9 

15 

4* 

3"                             O  V  9- 

16 

•4 

•3         9-                   O 

>• 

17 

•4                              -3       ^O 

18 

•4                       O        "I   '39- 

19 

1-      ^O                                 3 

90 

•9               O          I-     '4    3- 

91 

03- 

•1          O            '9                         -4 

99 

3*                          O     !•   9-                                          '4 

93 

•3            9-              -lO                                                              '4 

94 

Oi- 

•3         -8  O                                                         *• 

95 

O     'I    #3       #9                       4« 

96 

1-      2-0                             i"8 

97 

•9                   O      4-     1             3- 

98 

41            O  3-     *9 

99 

4-                                3-0        1'    9- 

30 

4- 

•3              «•           *l    O 

31 

Oi* 

4- 

•3           9      O 
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AUGUST. 

d      fa    m     s 

d      h    m     s 

d      h    m     a 

1      3  47 

111.    Oc. 

Dis. 

11   23  24 

I.    Oc. 

Dis. 

91    21  37 

IV.    Oc.    Re. 

7  38    0.3 

III.    Ec. 

Re. 

19     0  19 

HI.    Tr. 

Eg. 

22  12    7.9 

IV.    Ec.     Dis. 

8  48 

I.*Oc. 

Die. 

1  39 

HI.    Sh. 

e|. 

23  25 

II.    Oc.    Die. 

11    9  54.9 

I.*Ec. 

Re. 

2    2  14.2 

I.    Ec. 

Re. 

99     2  48  51.5 

IV.    Ec.    Re. 

9     5  56 

I.    Tr. 

In. 

20  32 

I.    Tr. 

In. 

3  25  16.9 

II.    Ec.    Re- 

6    2 

I.    8fa. 

In. 

20  53 

I.    Sh. 

In. 

13  42 

m.#Oc    Dis. 

8  16 

I.    TV. 

Eg. 

22  52 

I.    Tr. 

Eg. 

14    2 

I.    Oo.    Dis. 

822 

I.#Sh. 

Eg. 

23  13 

I.    Sh. 

Eg. 

16  54  46.8 

1    Ec    Re. 

11  38 

II.#Tr. 

In. 

18     3    2 

U.    Tr. 

In! 

19  40  24.8 

in.    Ec.    Re. 

11  49 

U.#Sb. 

In. 

345 

n.   Sh. 

In. 

93   11    8 

I.#Tr.    In. 

14  33 

II.    Tr. 

Eg. 

5  57 

n.    Tr. 

Eg. 

1145 

I.*Sh.    In. 

14  43 

II.    Sh. 

Eg. 
Die. 

'6  39 

n.  sh. 

Eg. 

13  28 

I.#Tr.    Eg. 

3     3  14 

I.    Oc. 

10  31 

IV.#Tr. 

In 

14    6 

I.    Sh.    Eg. 

5  38  39.5 

I.    Ec. 

Re. 

13  57 

IV.    Sh. 

In. 

18  28 

U.    Tr.    In. 

4     0  22 

I.    Tr. 

In. 

15  19 

IV.    Tr. 

Eg. 

19  41 

U.    Sh.    In. 

030 

I.    Sh. 

In. 

17  50 

I.    Oc. 

Dis. 

2122 

U.    Tr.    Eg. 

2  42 

I.    Tr. 

Eg. 

18  43 

IV.    Sh. 

Eg. 

22  35 

II.    Sb.    Eg. 

250 

I.    Sh. 

Eg. 

DlS. 

20  31    2.3 

I.    Ec. 

Re. 

94     826 

I.*0c    Dis. 

5  48 

II.    Oc. 

14  14  58 

I.    Tr. 

In. 

1123  35.2 

I.    Ec    Re. 

8  55  49.5 

II.#Ec. 

Re. 

15  21 

I.    Sh. 

In. 

M     535 

L    Tr.    In. 

17  21 

III.    Tr. 

In. 

17  18 

I.    Tr. 

Eg. 

6  14 

L    Sh.    In. 

17  59 

HI.    Sh. 

In. 

17  41 

I.    Sh. 

Dis. 

755 

I.    Tr.    Eg. 

21    2 

III.    Tr. 

Eg. 

21    9 

II.    Oc. 

835 

I.*8h.    3g. 

21  39 

III.    Sh. 

Eg. 
Dis. 

15     0  49  18.7 

n.    Ec. 

Re. 

12  34 

II.#Oc.    Dn. 

21  40 

I.    Oc. 

10  22 

UI.*Oc. 

Dis. 

16  43  16.6 

n.    Ec.    Re. 

*     0    7  20.0 

I.    Ec. 

Re. 

12  17 

I.*Oc. 

Dis. 

98     254 

I.    Oc    Dis. 

2  25 

IV.    Oc. 

Die. 

14  59  43.7 

I.    Ec. 

Re. 

3  19 

HI.    Tr.    In. 

8  39    2.8 

IV.'Ec. 

Re. 

15  39  47.4 

III.    Ec. 

Re. 

5  52  19.8 

I.    Ec    Re. 

18  48 

I.    Tr. 

In. 

16     9  24 

I.#Tr. 

In. 

6    0 

III.    Sh.    In. 

18  59 

I.    Sh. 

In. 

950 

I.#8h. 

In. 

7    0 

in.    Tr.    Eg. 

21    8 

I.    Tr. 

Eg. 

11  44 

I.#Tr. 

Eg. 

9  41 

IH.»Sh.    Eg. 

21  19 

I.    Sh. 

Eg. 

12  10 

I.*6h. 

Eg. 

9T     0    1 

I.    Tr.    In. 

•     0  46 

II.    Tr. 

In. 

16  10 

II.    Tr. 

In. 

043 

I.    Sb.    In. 

1    7 

II.    Sh. 

In. 

17    4 

II.    Sh. 

In 

221 

I.    Tr.    Eg. 

3  41 

H.    Tr. 

Eg. 

19    4 

II.    Tr. 

Eg. 

3    4 

I.    Sh.    Eg. 

4    1 

II.    Sh. 

Eg. 
Dm. 

19  58 

n.   Sh. 

Eg. 

7  37 

U.    Tr.    In. 

16    6 

I.    Oc. 

17     6  43 

I.    Oc. 

Du. 

859 

U.*Sb.    In. 

18  36    6.4 

I.    Ec. 

Re. 

9  28  30.9 

I.*Ec 

Re. 

10  31 

n.#Tr.    Sg. 

7   13  14 

I.'Tr. 

In. 

18     3  50 

I.    Tr. 

In. 

1154 

n.#Sh.    Eg. 

13  27 

I.*Sb. 

In. 

4  19 

I.    Sb. 

In. 

2121 

I.    Oc    Dis. 

15  34 

I.    Tr. 

Eg. 

6  10 

I.    Tr. 

Eg. 

98     0  21  10.2 

I.    Ec    Re. 

15  47 

I.    Sh. 

Eg. 
Dis. 

639 

I.    Sh. 

Eg. 
Die. 

18  28 

I.    Tr.    In. 

18  55 

II.    Oc. 

10  17 

II.*Oc 

19  12 

I.    Sh.    In. 

22  13  36.1 

II.    Ec. 

Re. 

14    7  12.7 

n.    Ec. 

Re. 

20  48 

I.    Tr.    Eg. 

8     7    4 

III.    Oc. 

Die. 

23  57 

III.    Tr. 

In. 

21  33 

I.    Sb.    Eg. 

10  32 

I.*Oc. 

Die. 

19     1    9 

I.    Oc 

Dis. 

99     1  43 

II.    Oc    Dis. 

11  38  43.6 

III.*Ec. 

Re. 

1  59 

in.  Sh. 

In. 

6    130i 

IL    Ec.    Re. 

13    4  46.0 

I.#Ec 

Re. 

3  38 

IU.    Tr. 

Eg- 

15  48 

I.    Oc.    Dis. 

9     7  40 

I.    Tr. 

In. 

3  57  14.4 

I.    Ec. 

Ri. 

17    5 

ni.    Oc    Dis. 

7  56 

I.    Sh. 

In. 

540 

HI.    8h. 

Eg. 

18  49  54.2 

I.    Ec    Re. 

10    0 

I.*Tr. 

Eg. 

22  16 

I.    Tr. 

In. 

23  41    1.9 

III.    Ec.    Re 

10  16 

I.*Sb. 

Eg. 

22  47 

I.    Sh. 

In. 

30     114 

IV.    Tr.     In. 

13  54 

II.    Tr. 

In. 

90     036 

I.    Tr. 

Eg. 

6    1 

IV.    Tr.     Eg. 

14  26 

II.    Sh. 

In. 

1    8 

I.    Sh. 

Eg. 

8    7 

IV.    Sh.    In. 

16  49 

II.    Tr. 

Eg. 

5  19 

II.    Tr. 

In. 

12  55 

IV.#Sh.    Eg. 

17  20 

II.    Sh. 

Eg. 
Dis. 

622 

n.    Sh. 

In. 

12  55 

I.#Tr.    In. 

lO     4  58 

I.    Oc. 

8  13 

U.    Tr. 

Eg. 

13  40 

I.*Sb.    In. 

7  33  32.1 

I.    Ec. 

Re. 

9  16 

II.*Sh. 

Eg' 
Die. 

15  15 

I.    Tr.     Eg. 

11     2    6 

I.    Tr. 

In. 

19  35 

I.    Oc. 

16    1 

I.    Sh.     Eg. 

224 

I.    Sh. 

In. 

22  26    4.0 

I.    Ec. 

Re. 

20  46 

U.    Tr.     In. 

4  26 

I.    Tr. 

Eg. 

91    16  42 

I.    Tr. 

In. 

22  18 

II.    Sh.    In. 

4  44 

I.    Sh. 

Eg. 

Dm. 

16  48 

IV.    Oc. 

Dis. 

23  40 

n.    Tr.    Efc. 

8    2 

II.    Oc. 

17  16 

I.    Sh. 

In. 

31     1  13 

II.    Sh.    Eg. 

11  31  23.2 

II.    Ec. 

Re. 

19    2 

I.    Tr. 

Eg. 

10  14 

I.'Oc    D&. 

20  38 

HI.    Tr. 

In. 

19  37 

I.    Sb. 

Eg. 

13  18  43.7 

I.#Ec    Re. 

21  59 

III.    Sh. 

In. 

Notk. — In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc.,  denotes  occupation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  WashlngtOBv 
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AUGUST. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

A- 

.n.  r*\  -' 

O 

C7 

11. 

*Q- 

• 

/~\j       ' 

kJ 

r.       (_^-        - 

Configurations  at  llh  for  an  Inverting  Telescope. 

Day. 

West 

Xttt. 

1 

•4                                                           O     '3            *2 

!• 

2 

•4                                           1-     O*                          *3 

3 

•4              ••                    O          "1                  3* 

4 

•41-            O    -9  3- 

5 

3-                   O    *4    I'    3- 

6 

3-                    ,.   *         O                           4 

7 

•3         -2           O   1-                                         4 

8 

0'3               *2                                      4 

'!• 

9 

1'  O  2-                      *3                              4' 

10 

2*                    O        '1                      3-                     4' 

11 

1-          O            3-                          4- 

*3« 

19 

3-              O             -1  8-       4- 

13 

04-                                     3'                    ?.           O 

14 

•3  4-2             O      I* 

15 
16 

4-                                       lO                "2 

'3# 

Ol"              4-                                                       O      2-                 3 

17 

4-                                        3-                    O      1                         3- 

18 

•4                                               1-         O              3- 

•8» 

19 

•4                                   3«         O            "1    2- 

20 

1  2'      O 

21 

•3           -2         -4     O        1* 

22 

1          V^                    * 

23 

Ol'      *          *3            #4 

24 

•2                 Ol                             3*                 -4 

25 

1"  '20                  3*                                       *4 

26 

3- 

c 

•c 
c 
c 
c 

)          '1        •«                                   4* 

27 
US 
29 

3-             v      a 

>                                                 4- 

•3          -2 

)          1-                     4- 

•l 

>          \ 

30 

4- 

)    1-       2-     -3 

31 

4-           2'                  C 

)                                   3 

!• 
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SEPTEMBER.                                                                           ' 

d      b   m    a 

d      h    m      s 

d      h   m     a 

1     7  21 

I.    Tr. 

In. 

lO   17    8 

II.    Sh. 

Eg. 
D?e 

90   20  38 

I.    Tr. 

Eg- 

8    9 

I.  *  SJi. 

In. 

11      0  55 

I.    Oc. 

21  45 

I.    Sh. 

Eg- 

9  41 

I.*Tr. 

E*. 

4  11  34.6 

I.    Eo. 

Re. 

91     3  54 

11.    Tr. 

2! 

10  29 

1.  *  Sh. 

Eg. 
Din. 

22    2 

I.    Tr. 

In. 

6    9 

II.    Sh. 

In. 

14  52 

II.    Oc. 

23    1 

I.    Sh. 

In. 

6  48 

U.    Tr. 

Eg- 

19  19  36.0 

II.    Eo. 

Re. 

1»     022 

I.    Tr. 

Eg. 

9    4 

n.#8h. 

gS. 

»     4  41 

I.    Oc. 

Die. 

1  21 

I.    Sh. 

Eg. 
Dis. 

15  39 

I.    Oo. 

6  45 

ni.    Tr. 

In. 

6  23 

U.    Oc. 

19    4  30.6 

I.    Ec 

Re 

7  47  29.3 

I.  •Bo. 

Re. 

11  14  41.6 

II.    Eo. 

Re. 

W  12  46 

L    Tr. 

In. 

10    1 

m."8h. 

In. 

19  22 

I.    Oo. 

Die. 

13  64 

I.    Sh. 

In. 

10  25 

III.#Tr. 

Eg. 

22  40  20.9 

I.    Eo. 

Re. 

15    6 

L    Tr. 

Eg. 

13  42 

m.  sh. 

Eg. 

13     0    3 

III.    Oo. 

Die. 

16  14 

I.    Sh. 

**• 
Dtt. 

3     1  48 

I.    Tr. 

lit. 

3  43 

UI.    Oo. 

Re. 

22    0 

H.    Oc 

2  37 

I.    Sh. 

In. 

4  10  48.8 

in.    Eo. 

Die. 

M     3  10    0.1 

U.    Ec 

Re 

4    8 

I.    Tr. 

Eg. 

7  42  57.8 

III.#Ec. 

Re. 

10    7 

I.#Oc 

Die 

4  57 

I.    Sh. 

Eg. 

16  29 

I.    Tr. 

In. 

13  33  18.8 

I.    Ec 

Re. 

956 

II.    Tr. 

In. 

17  30 

I.    Sh. 

In. 

17  25 

IH.    Tr. 

In. 

11  36 

II.    Sh. 

In. 

18  49 

I.    Tr. 

Eg. 

21    5 

in.    Tr. 

Eg- 

12  50 

II.    Tr. 

Eg. 

19  50 

1.    Sh. 

%. 

22    4 

in  sh. 

In. 

14  31 

II.    Sh. 

Eg. 

14     1  29 

II.    Tr. 

l£ 

23  39 

IV.    Oc 

Die 

23    8 

I.    Oo. 

Dis. 

3  32 

II.    Sh. 

In. 

94     146 

in.  8h. 

Eg. 

4     2  16  20.7 

I.    Ec. 

Re. 

423 

H.    Tr. 

Eg. 

425 

TV.    Oc 

Re 

20  14 

I.    Tr. 

In. 

627 

II.    Sh. 

& 

7  13 

1.    Tr. 

In. 

21    6 

I.    Sh. 

In. 

13  49 

I.    Oc. 

823 

I.«Sb. 

In. 

22  34 

I.    Tr. 

Eg. 

17    9  11.7 

I.    Eo. 

Re. 

933 

I.*Tr. 

Eg. 

23  26 

I.    Sh. 

Eff. 
Dm. 

1*   10  56 

I.*Tr. 

In. 

10  30  1&4 

IV.#Ec 

Die 

ft     4    2 

II.    Oo. 

11  59 

I.    Sh. 

In. 

10  43 

I.#8h. 

Eg. 

837  5d6 

II.  •  Ec. 

Re. 

13  16 

I.    Tr. 

Eg. 

15  10  46.0 

IV.    Ec 

Re 

17  34 

I.    Oo. 

Difl. 

14  19 

I.    Sh. 

Eg. 

17    7 

II.    Tr. 

In. 

20  32 

in.    Oc. 

Die. 

16  43 

IV.    Tr. 

In 

19  27 

n.  Sh. 

In. 

20  45    5.7 

I.    Eo. 

Re. 

19  35 

II.    Oc. 

DlC 

20    1 

n.    Tr. 

Eg- 

•     3  41  54.5 

III.    Ec. 

Re. 

21  29 

IV.    Tr. 

Eg. 

22  22 

n.  sh. 

Eg. 
Die 

14  41 

I.    Tr. 

In. 

1«     0  32  58  0 

n.   Ec. 

Ri. 

M     4  34 

1.    Oc. 

15  35 

I.    Sh. 

In. 

2  19 

IV.    Sh. 

In. 

8    2  12.1 

I.*Ec. 

Re. 

17    1 

I.    Tr. 

Eg. 

7  10 

IV.    Sh. 

Eg. 

»•     1  41 

I.    Tr. 

In. 

17  55 

I.    Sh. 

Eg. 

8  17 

l.#Oc 

Die. 

252 

I.    Sh. 

In. 

23    7 

II.    Tr. 

In. 

11  3T  59.1 

I.    Ec. 

Re. 

4    1 

I.    Tr. 

Eg- 

7     0  55 

II.    Sh. 

In. 

13  48 

III.    Tr. 

In. 

5  12 

I.    Sh. 

**• 
Die. 

2    1 

II.    Tr. 

Eg. 

i7  28 

III.    Tr. 

Eg. 

11  14 

n.*Oc. 

3  50 

H.    Sh. 

Eg. 

18    3 

III.    Sh. 

I?. 

16  28  49.6 

II.    Ec. 

Re. 

7  48 

IV.#Oc. 

Die. 

21  45 

UI.    Sh. 

Eg. 

23    1 

I.    Oc 

Die 

12    1 

I.    Oc. 

Die. 

IT     5  23 

I.    Tr. 

In! 

97     2  30  59.5 

I.    Ec 

Re. 

12  35 

IV.    Oc. 

Re. 

628 

I.    Sh. 

In. 

7  20 

III.    Oc 

Die. 

15  13  55  8 

I.    Ec. 

Re. 

7  4S 

I.*Tr. 

Eg. 

11    0 

ni.»Oc 

Re 

16  21    7.0 

IV.    Eo. 

Die. 

848 

I.*8h. 

Eg. 

12  13  323 

in.  Ec 

Die 

20  59  49.8 

IV.    Eo. 

Re. 

14  41 

II.    Tr. 

In. 

15  46    2.9 

in.  Ec 

Re. 

8     9    8 

I.*Tr. 

In. 

16  50 

II.    Sh. 

In.. 

20    9 

1.    Tr. 

In. 

10    4 

I.*Sh. 

In. 

17  35 

II.    Tr. 

Eg. 

21  21 

I.    Sh. 

In. 

11  28 

I.    Tr. 

Eg. 

19  45 

II.    Sh. 

Eg. 
Die 

22  29 

1.    Tr. 

Eg. 

12  24 

I.    Sh. 

Eg. 

18     2  44 

I.    Oo. 

23  41 

I.    Sh. 

Eg 

17  12 

II.    Oo. 

Die. 

6    6  52.2 

I.    Ec. 

Re. 

98     6  21 

II.    Tr. 

In. 

21  56 

II.    Ec. 

Re. 

23  51 

I.    Tr. 

In. 

845 

U.#8h. 

In. 

•     6  28    8.9 

I.    Oc. 

Die. 

19     0  57 

I.    Sh. 

In. 

9  IS 

II.*  TV. 

Eg. 

9  42  42.3 

I.*Ec. 

Re. 

2  11 

I.    Tr. 

Eg. 

11  41 

n.  Sh. 

10  14 

III.*Tr. 

In. 

3  17 

I.    Sh. 

Eff. 
Dfa. 

17  30 

I.    Oo. 

13  54 

III.    Tr. 

Eg. 

8  47 

U.»Oo. 

20  59  51.0 

I.    Ec 

Re. 

14    2 

HI.    Sh. 

In. 

13  51  38.9 

U.    Ec 

Re. 

99  14  37 

I.    Tr. 

In. 

17  44 

in.    Sh. 

Eg. 

21  12 

I.    Oo. 

Dis. 

15  50 

I.    Sh. 

In. 

lO     3  35 

I.    Tr. 

InT 

90     0  35  39.4 

I.    Eo. 

Re. 

16  57 

I.    Tr. 

Eg- 

4  32 

I.    Sh. 

In. 

3  39 

in.  Oc. 

Die. 

18  10 

I.    Sh. 

& 

555 

I.    Tr. 

Eg. 

7  19 

HI.    Oc 

Re. 

SO     028 

II.    Oc 

6  52 

L    Sh. 

Eg. 

8  12  23.4 

III.'Ec. 

Die 

5  47  14.8 

n.  Ec 

Re. 

12  18 

II.    Tr. 

In. 

11  44  43.6 

ni.    Eo. 

Re 

11  58 

I.    Oc. 

Die 

14  13 

II.    Sh. 

In. 

18  18 

I.    Tr. 

In. 

15  28  39.5 

I.    Ec 

Re. 

15  12 

U.    Tr. 

Eg. 

19  25 

I.    Sh. 

In. 

21    9 

in.    Tr. 

In. 

Nore— In.  denotes  ingrain;  Eg.,  egress;  Dis.,  disappearanoe ;  Ke.,  reappearance;  Eo.,  eoltpse. 

Oo.  denotes  occupation;  Tr.,  transit  of  tho  satellite,  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

8EPTEMBER. 

Phases 

of  the  Eetipses  of 'the  Satellites  for  an  Inverting  Telescope. 

I 

( 

^x 

T 
# 

ITT            fc — ^""H  *             * 

\ 

■^J 

kJ 

II 

( 

o 

r 

• 

-           (^          1 

r 

• 

\ 

v^ 

KJ 

Configurations  at  9*>  30*  for  an  Inverting  Telescope. 

Day. 

Wert. 

Sfttt. 

1 

Oi- 

4 

•2        O                       3- 

8 

03- 

4- 

O      '1             '2 

3 

09- 

•4 

3-               1-          O 

4 

•4 

•3 

•2                   O            "I 

« 

•4 

%            O     2 

6 

o     /* 

'1 

2-       -1    O                                  '3 

"4# 

8  iOl' 

»  i 

•2           O                    '4   3" 

Oi1.           -a               -4 

10 

3-               1-        O  2" 

•4 

» 

•3 

2-                     O            "I 

•4 

'3  , 

•3  1-             OS 

4- 

13  | 

c 

)         \       2-                            4- 

'<  ! 

i 

c 
c 

c 

> 

),4.                     3- 

15  | 

•2 

16  | 

4- 

)     3-         '2 

1# 

17  | 



4- 

3-               P   O       2- 

>8 ; 

4* 

3- 

2-                    O         'I 

19  | 

4- 

•4 

•3       1-            O 

•2# 

90  , 

O   *3    1-      2- 

81    | 

•4 

•12-     O                             "3 

88  ; 

•4 

•2                O     1*                        3- 

83   ; 

•4           -10        3'  '2 

84  | 

Of 

3-                O     '4  2- 

85 

3- 

2-                    O        1                     '4 

86  | 

•     — 

•3           1-       -2  0                                              #4 

87  | 

C 
;1      2C 

)             1      -2 

•4 

•3# 

98  | 

)                           3 

4- 

39| 

•2                 O        1"                      3- 

4- 

30  ' 

•1    O          "2  3*                      4- 
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d       b    m     m 

d      h    m     a 

d      h    m     ■ 

1 

1      0  48 

III.    Tr. 

Eg. 

11      4  40  17.0 

rv. 

Ec. 

Die. 

91    13  40    6.3 

II. 

Ec. 

Re. 

2    5 

III.    Sh. 

Iii. 

6  21  43.6 

i. 

Ec. 

Be. 

17  37 

I. 

Oc. 

Dis.    1 

5  47 

III.    Sh. 

Eg. 

9  22    5.4 

IV. 

Ec. 

Be. 

21  14  46.0 

I. 

Ec. 

Re.     ' 

9    5 

I.    Tr. 

In. 

14  56 

in. 

Oc. 

Dis. 

99     8  47 

III. 

Tr. 

In.     ■ 

10  18 

I.    Sh. 

In. 

18  36 

ill 

Oc. 

Be. 

1227 

in. 

Tr. 

**    , 

11  25 

I.    Tr. 

Eg. 

20  15  51.4 

in. 

Eo. 

Dis. 

14  10 

in. 

Sh. 

s  ■ 

12  38 

I.    8b. 

Eg. 

23  48  39.8 

in. 

Eo. 

Be. 

14  45 

1. 

Tr. 

Id.     ' 

19  36 

II.    Tr. 

In 

23  53 

i. 

Tr. 

In. 

16    5 

1. 

Sh. 

In. 

22    4 

II.    Sh. 

In. 

19     1  11 

i. 

Sh. 

In. 

17    6 

1. 

Tr. 

Eg. 

22  30 

II.    Tr. 

Eg. 

2  14 

i. 

Tr. 

Eg- 

17  62 

in. 

Sh. 

**    , 

9     10 

II.    Sh. 

Eg. 

DlS. 

3  32 

i. 

Sh. 

Eg. 

18  25 

1. 

Sh. 

Eg- 

6  25 

I.    Oo. 

1121 

ii. 

Tr. 

In. 

93     3  11 

n. 

Tr. 

In. 

9    6 

IV.    Tr. 

In. 

13  58 

ii. 

Sh. 

In. 

5  53 

n. 

Sh. 

In. 

9  57  33.1 

I.    Ec. 

Be. 

14  15 

ii. 

Tr. 

Eg. 

6    5 

n. 

Tr. 

Eg. 

13  51 

IV.    Tr. 

Eg. 

16  54 

ii. 

Sh. 

ES. 

8  49 

n. 

•Sh. 

Eg. 

20  31 

IV.    Sh. 

In. 

21  14 

i. 

Oc. 

12    5 

i. 

Oc. 

Du. 

3     1  23 

IV.    Sh. 

Eg. 

13     0  50  34.7 

i. 

Ec. 

Be. 

16  43  38.8 

i. 

Ec 

Re. 

3  33 

I.    Tr. 

In. 

18  22 

i. 

Tr. 

In. 

94     9  14 

i. 

Tr. 

In. 

4  47 

I.    Sh. 

In. 

19  40 

i. 

Sh. 

In. 

10  34 

i. 

Sh. 

In. 

5  53 

I.    Tr. 

Eg. 

20  43 

i. 

Tr. 

Eg. 

1135 

i. 

Tr. 

Eg- 

7    7 

I.#Sh. 

Eg. 
Du. 

22    0 

i. 

Sh. 

Eg. 
Dis. 

12  54 

i. 

Sh. 

Eg. 

13  43 

II.    Oc. 

14     5  30 

ii. 

Oo. 

2124 

n. 

Oc. 

Dn. 

19    6  12.2 

II.  ,Ec 

Be. 

11    2  18.7 

ii. 

Eo. 

Be. 

9*     2  59  25.1 

n. 

Ec 

Re. 

4     053 

I.    Oo. 

Dis. 

15  43 

i. 

Oo. 

Dis. 

634 

L 

Oc. 

Dis. 

4  26  21.3 

I.    Ec. 

Re. 

19  19  23.7 

i. 

Ec. 

Be. 

10  12  27.7 

i. 

Ec 

Re. 

11    6 

III.    Oc. 

Dis. 

Iff     4  50 

in. 

Tr. 

In. 

22  49 

in. 

Oc 

Dis. 

14  46 

III.    Oc. 

Be. 

830 

in. 

•Tr. 

Eg. 

96     230 

m. 

Oc 

Re. 

16  14  56.6 

III.    Ec. 

Dis. 

10    8 

in. 

Sh. 

In. 

343 

i. 

Tr. 

In. 

19  47  36.8 

III.    Ec. 

Be. 

12  50 

i. 

Tr. 

In. 

4  17  49.4 

m. 

Ec 

Dis. 

22    1 

I.    Tr. 

In. 

13  51 

in. 

Sh. 

Eg. 

6    3 

i. 

Sh. 

In. 

23  16 

I.    Sh. 

In. 

14    9 

i. 

Sh. 

In! 

6    3 

i. 

Tr. 

Eg. 

*     0  21 

I.    Tr. 

Eg. 

15  11 

i. 

Tr. 

Eg. 

723 

i. 

•Sh. 

Eg. 

1  36 

I.    Sh. 

Eg. 

16  29 

i. 

Sh. 

Eg. 

7  60  49.6 

in.' 

•Ec 

Re.    ! 

8  51 

H.'Tr. 

In 

16     0  37 

ii. 

Tr. 

In! 

16  29 

n. 

Tr. 

In. 

11  22 

II.    Sh. 

In. 

3  17 

ii. 

Sh. 

In. 

19  11 

n. 

Sh. 

In.     1 

11  45 

II.    Tr. 

Eg. 

3  31 

ii. 

Tr. 

Eg. 

19  23 

n. 

Tr. 

Eg.    , 

14  18 

II.    Sh. 

Eg. 
Dis. 

6  13 

n. 

Sh. 

Eg. 

22    7 

ii. 

Sh. 

Eg. 

19  21 

I.    Oc. 

10  11 

i. 

Oc. 

Dis. 

97     1    3 

i. 

Oc 

Dis. 

22  55  12.8 

I.    Eo. 

Be. 

13  48  17.0 

i. 

Ec. 

Be. 

4  41  18.5 

i. 

Ec 

Re. 

6   16  29 

I.    Tr. 

In. 

IT     7  18 

i. 

•Tr. 

In. 

10  20 

IV. 

Oc 

Dis. 

17  45 

I.    Sh. 

In. 

8  38 

i. 

•Sh. 

In. 

15    6 

IV. 

Oc 

Re. 

18  49 

I.    Tr. 

Eg. 

9  39 

i. 

Tr. 

Eg. 

22  12 

i. 

Tr. 

In. 

20    5 

I.    Sh. 

Eg. 
Dis. 

10  58 

i. 

Sh. 

Eg. 
Dis. 

22  61  23.3 

IV. 

Ec. 

Dis. 

r     258 

II.    Oc. 

18  48 

ii. 

Oc. 

23  32 

i. 

Sh. 

In. 

8  24  41.2 

II.*Ec. 

Be. 

18     0  21  31.0 

ii. 

Ec. 

Re. 

98     0  33 

i. 

Tr. 

Eg. 

13  49 

I.    Oc. 

Dis. 

4  39 

i. 

Oc. 

Dis. 

1  62 

i. 

Sh. 

Eg. 

17  24    1.5 

I.    Eo. 

Be. 

8  17    5.8 

i. 

•Ec. 

Be. 

3  34    9.7 

IV. 

Ec. 

Re. 

8     0  56 

III.    Tr. 

In. 

18  50 

in. 

Oc. 

Dis. 

10  43 

n. 

Oc 

Dis. 

4  36 

III.    Tr. 

Eg. 

22  30 

in. 

Oc. 

Be. 

16  18    2.8 

n. 

Ec 

Re. 

6    6 

III.    Sh. 

l2! 

19     0  16  43.5 

in. 

Ec 

Dis. 

19  32 

i. 

Oc 

Dis. 

9  49 

III.    Sh. 

Eg. 

1  47 

i. 

Tr. 

In. 

23  10    7.0 

i. 

Ec 

Re. 

10  57 

I.    Tr. 

In! 

228 

IV. 

Tr. 

In. 

99   12  49 

in. 

Tr. 

In. 

12  14 

I.    Sh. 

In. 

3    7 

i. 

Sh. 

In. 

16  29 

in. 

Tr. 

Eg. 

13  17 

I.    Tr. 

Eg. 

3  49  38.5 

in. 

Ec 

Be. 

16  41 

i. 

Tr. 

In. 

14  34 

I.    Sh. 

Eg. 

4    8 

i. 

Tr. 

Eg. 

18    1 

i. 

Sh. 

In. 

22    6 

II.    Tr. 

In! 

5  27 

i. 

Sh. 

Eg. 

18  12 

in. 

8b. 

In. 

•     0  40 

II.    Sh. 

In. 

7  14 

IV. 

•Tr. 

Eg. 

19    2 

i. 

Tr. 

Eg. 

1    0 

II.    Tr. 

Eg. 

13  54 

II. 

Tr. 

In. 

20  21 

L 

Sh. 

Eg- 

3  36 

II.    Sh. 

Eg. 
Dis. 

14  43 

IV. 

Sh. 

In. 

21  54 

m. 

Sh. 

Eg- 

8  18 

I.#Oc. 

16  35 

II. 

Sh. 

In. 

39     548 

n. 

Tr. 

In. 

11  52  55.0 

I.    Ec. 

Be. 

16  48 

II. 

Tr. 

Eg. 

829 

ii.' 

»8b. 

In. 

tO     5  25 

I.    Tr. 

In. 

19  31 

II. 

Sh. 

Eg. 

842 

n.1 

•Tr. 

£g. 

6  43 

I.    Sh. 

In. 

19  37 

IV. 

Sh. 

Eg. 

1125 

n. 

Sh. 

E* 

7  46 

I.#Tr. 

Eg. 

23    8 

I. 

Oc. 

Dis. 

14    1 

i. 

Oc 

Dis. 

9    3 

I.    Sh. 

Eg. 
Dis. 

M     245  57.4 

I. 

Ec. 

Be. 

17  38  69.5 

i. 

Ec 

Re. 

16  14 

II.    Oo. 

20  16 

I. 

Tr. 

In. 

31   11  10 

i. 

Tr. 

In. 

16  30 

IV.    Oc. 

Dis. 

21  36 

I. 

Sh. 

In. 

12  30 

i. 

Sh. 

In. 

21  16 

IV.    Oo. 

Be. 

22  37 

I. 

Tr. 

Eg. 

13  31 

i. 

Tr. 

Eg. 

21  43  46.4 

II.    Ec. 

Be. 

23  56 

I. 

Sh. 

Eg. 
Dis. 

14  60 

i. 

Sh. 

Eg. 

tl      2  46 

I.    Oc. 

Dis. 

91     8    5 

II. 

•Oc 

Note.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc.,  denotes  occupation;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadovi  *  Visible  at  Wathtnftoa 
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' 

WASHINGTON  MEAN  TIME. 

OCTOBER. 

Phases 

of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

i 

c^ 

r 

• 

] 

m  r^\  * 

r 
• 

^y 

kJ 

II. 

1 

c^ 

r 
• 

rr        r>i 

d 

• 

r 

• 

^y 

[V'       W 

Configurations  at  8h  for  an  Inverting  Telescope. 

Day. 

Went. 

** 

1 

3-           Ol'           2*      4- 

2 

0  4- 

3-              2-                O 

•■• 

3 

•3      4-          -21-     O 

4 

4-                                   -3  O          '1          2 

5 

4- 

1-             02-                  '3 

6 

4- 

•2                   O           1'                    3* 

7 

•4 

•1         O    '2             3- 

8 

•4                                         3-     O    1*          * 

9 

3*               2-           MO 

10 

•3                 '2  -4     I'O 

11 

•3       O       '1    4      *2 

12 

1-          O    2*            -3             -4 

13 

2-                     O              1                   "3 

•4 

14 

1           O                       3- 

•4 

•2» 

15 
16 

03- 

O        1"       2- 

i  o 

4- 
4- 



3-               2-     • 

17 

|Ol" 

•3                2               O                                        4- 

18 

]                                                                    -3             O  'I 

19 

1-  4-  O         ,-    "* 

20 

4-  2*                     O             '1                    *3 

21 

4-                               V 

•2C 

c 

)                           3- 

22 

23 

4- 

)3-     v     a- 

4- 

3-                  15 

v  C 

"  c 

5 

24 

25 

~26 

27 

•4 

•3              -2 

5«- 

- 

•4                        -3                  C 

•4                   1-     ( 
2-                '4( 

)          s 

•!• 

5       -3  3- 

)          •!                    -3 

28 

1-        2    O                 '4          3' 

29 

O     3-   1-        2                  A 

30 

102- 

3-          -1         O 

•4 

31 

3-               -2                   O      1' 

•4 
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1 

WASHINGTON  MEAN  TIME. 

NOVEMBER. 

d      b    m     8 

d      h    m     a 

d     h   m    a 

10    2 

II.    Oc. 

Dis. 

11     4  26 

I.    Tr.    Eg. 

33  23  24  483 

I. 

Ec.    Re. 

5  37  27.7 

II.    Ec. 

Re. 

5  44 

I.    Sh.    Eg. 

31   15  62 

IV. 

Tr.    In. 

8  30 

I.    Oc. 

Dis. 

16    4 

II.    Oc    Die 

17    4 

I. 

IV.    In. 

12  7  4ao 

I.    Ec. 

Re. 

21  34  17.5 

II.    Ec    Re. 

18  17 

I. 

Sh.    In. 

9     2  53 

HI.    Oc. 

DiB. 

23  26 

LOo.Dk 

19  24 

I. 

Tr.    Eg 

539 

I.    Tr. 

In. 

19     3    0  46.4 

I.    Ec    Re 

20  37 

I. 

Sh.    Eg. 

633 

IH.#Oc. 

Re. 

20  36 

I.    Tr.    In. 

20  41 

rv. 

Tr.    Eg. 

6  59 

I.#Sh. 

Id. 

21    4 

III.    Tr.    In. 

33     3    9 

rv. 

8h.    In. 

7  59 

I.    Tr. 

Eg. 
Die 

2153 

I.    8h.    In. 

8    5 

rv. 

8h.    Eff. 
Oc    Dm. 

8  19    1.8 

HI.    Ec. 

22  66 

I.    Tr.    Eg. 

8  10 

n. 

9  19 

I.    Sh. 

Eg. 

13     0  13 

I.    Sh.    Eg. 

13  32  11.8 

n. 

Ec    Re 

11  52    6.2 

in.  Ec. 

Re. 

045 

m.   Tr.    Eg. 

14  23 

L 

Oc    Dib. 

19    7 

II.    Tr. 

In. 

2  14 

UI.    Sh.    In. 

17  53  35.4 

i. 

Ec    Re 

21  47 

II.    8b. 

In. 

5    1 

IV.    Oc    DiB. 

33   11  34 

L 

Tr.    In. 

22    2 

II.    Tr. 

Eg- 

5  57 

m.*Sh.    Eg. 

12  46 

i. 

Sh.    In. 

3     043 

II.    Sh. 

E*. 

DiB. 

949 

IV*    Oc    Re 

13  64 

i. 

Tr.    Eg. 

2  59 

I.    Oc. 

11    6 

U.    Tr.    In. 

15    6 

i. 

Sh.    fr. 
Oc    Dtt. 

6  36  38.1 

I.#Ec. 

Re. 

13  41 

n.    8b.    In. 

16  87 

in. 

4     0    8 

I.    Tr. 

In. 

14    1 

n.    Tr.    Eg. 

19    8 

in. 

Oo.    Re. 

128 

I.    Sh. 

In. 

16  37 

n.    Sh.    Eg. 

20  23  37.0 

m. 

Ec    Dib. 

228 

I.    Tr. 

Eg. 

17    2  18.1 

IV.    Ec.    Die 

23  66  46.8 

m. 

Ec    Re 

348 

I.    8h. 

Eg. 

DiB. 

17  55 

I.    Oc.    Die 

34     3    9 

n. 

Tr.    In. 

13  22 

II.    Oc. 

21  29  34.7 

I.    Ec    Re 

535 

n. 

Sh.    In. 

18  56    7.1 

II.    Ec. 

Re. 

21  45  41.7 

IV.    Ec    Re. 

6    4 

n. 

•Tr.    Eg. 

20  46 

IV.    IV. 

In. 

14   15    5 

I.    Tr.    In. 

8  31 

ii. 

Sh.    Eft. 
Oc    St. 

21  29 

I.    Oc. 

Dis. 

16  22 

I.    Sh.    Iq. 

853 

i. 

*     1    5  27.7 

I.    Ec. 

Re. 

17  25 

I.    Tr.    Eg. 

12  22  23.4 

i. 

Ec    Re. 

1  32 

IV.    Tr. 

Eg. 

18  42 

I.    Sh.    Eg. 
II.    Oc    Dib. 

33     6    4 

i. 

•Tr.    In. 

856 

IV.    Sh. 

S 

Iff     5  26 

7  15 

i. 

Sh.    In. 

13  51 

IV.    Sh. 

Eg. 

10  53  52.1 

II.    Ec    Re. 

824 

i. 

Tr.    Eg. 

16  55 

III.    Tr. 

In. 

12  25 

I.    Oc.    Dis. 

9  35 

i. 

Sh.    Eg. 
Oc    Dn. 

18  38 

I.    Tr. 

In. 

15  58  22.4 

I.    Ec.    Re. 

21  32 

n. 

19  57 

I.    Sh. 

In. 

13     9  35 

I.    Tr.    In. 

33     2  60  53.4 

n. 

Ec    Re 

20  35 

III.    Tr. 

Eg. 

10  51 

I.    Sh.    In. 

323 

i. 

Oc    DiB. 

20  58 

I.    Tr. 

Eg. 

11  12 

III.    Oc.    Dis. 

6  51    9.5 

i. 

•Ec    Re. 

22  13 

III.    Sh. 

In. 

11  55 

I.    Tr.    Eg. 

37     034 

i. 

Tr.    In. 

22  17 

I.    Sh. 

Eg. 

13  11 

I.    Sh.    Eg. 

1  44 

i. 

8h.    Id. 

•     1  56 

III.    Sh. 

Eg. 

14  53 

III.    Oc    Re. 

254 

i. 

Tr.    Eg. 

826 

II.    Tr. 

In. 

16  22  10.3 

III.    Ec.    Dis. 

4    4 

i. 

Sh.    Eg. 

11    5 

II.    Sh. 

In. 

19  55  19.1 

III.    Ec.    Re. 

534 

in. 

Tr.    In. 

11  21 

II.    Tr. 

Eg. 

IT     0  27 

II.    Tr.     In. 

9  15 

ill 

Tr.    Eg 

14    1 

II.    Sh. 

Eff. 
Dis. 

259 

II.    Sh.    In. 

10  17 

m. 

Sh.    In. 

15  58 

I.    Oo. 

322 

II.    Tr.    Eg. 

14    0 

in. 

8h.    Eg. 

19  34  iao 

I.    Ec. 

Re. 

555 

II.*Sh.     Eg. 
I.*Oc.    Dib. 

16  30 

n. 

Tr.    In. 

r  13  7 

I.    Tr. 

In. 

654 

18  53 

n. 

Sh.    In. 

14  26 

I.    Sh. 

In. 

10  27  11.2 

I.    Ec.    Re. 

19  25 

n. 

Tr.    Eg. 

15  27 

I.    Tr. 

Eg. 

18     4    5 

I.    Tr.    In. 

21  49 

n. 

So.    fy 
Oc.    Dib. 

16  46 

I.    Sh. 

E«. 

DiB. 

5  19 

I.    Sh.     In. 

21  52 

i. 

8     2  43 

II.    Oc. 

625 

I.'Tr.    Eg. 

38     1  19  58.9 

i. 

Ec    Re. 

8  15  37.2 

II.    Ec. 

Re. 

7  39 

I.    8h.    Eg. 
II.    Oc.    Dib. 

19    4 

i. 

TV.    In. 

10  27 

I.    Oc. 

DiB. 

18  47 

20  13 

i. 

Sh.    In. 

14    3    6.2 

I.    Ec. 

Re. 

13     0  12  33.6 

U.    Ec.    Re. 

21  24 

i. 

TV.    Eg. 

•     7    1 

III.^Oc. 

DiB. 

124 

I.    Oc.    Dis. 

22  33 

i. 

Sh.    Eg. 
Oo.  Dm. 

7  37 

I.    Tr. 

In. 

4  55  58.1 

I.    Ec.    Re. 

33  10  56 

ii. 

855 

I.    Sh. 

In. 

22  34 

I.    Tr.    In. 

16  10  34.5 

n. 

Ec    Re 

9  57 

I.    Tr. 

Eg. 

23  48 

I.    Sh.    In. 

16  22 

i. 

Oc    DiB. 

10  41 

III.    Oo. 

Re. 

33     054 

I.    Tr.     Eg. 

19  48  45.4 

l. 

Ec    Re 

11  15 

I.    Sh. 

D?8. 

1  17 

III.    Tr.     In. 

33     027 

IV. 

Oc    Dib. 

12  20  52.0 

III.    Ec. 

2    8 

I.    Sh.     Eg. 

5  17 

IV. 

Oc    Re 

>            15  53  59.4 

in.  Ec. 

Re. 

458 

UI.    IV.     Eg. 

11  13  31.5 

IV. 

Ec    Dis. 

21  46 

n.    Tr. 

In. 

6  16 

in.#Sh.    In. 

13  34 

i. 

TV.    In. 

I    to     0  23 

II.    Sh. 

In. 

959 

in.    Sh.    Eg. 

14  42 

15  54 

i. 

8b.    In. 

1             0  41 

II.    Tr. 

Eg. 

13  48 

U.    Tr.    In. 

i. 

Tr.    Eg. 

3  19 

11.    Sh. 

Eg. 
Dm. 

16  17 

II.    Sh.    In. 

15  67    1.7 

IV. 

Ec    Re 

4  56 

I.    Oo. 

16  43 

n.    IV.    Eg. 

17    2 

i. 

Sh.   Eg. 
Oc    Du. 

8  31  55.8 

I.    Ec 

Re. 

19  13 

II.    Sh.    Eg. 
I.    Oc    Dk. 

19  44 

m. 

11     2    6 

I.    Tr. 

In. 

19  54 

23  25 

m. 

Oc    Re 

3  24 

I.    Sh. 

In. 

KOT£-—In.  denotes  ingress;  Eg.,  egress;  Mb,,  disappearance;  Ho.,  reappearance |  So.,  eclipse. 

Oc  denotes  occultation ;  Tr.,  transit  of  the  satellite ,  Sh.,  transit  of  the  shadow ;  *  Visible  at  Wsshinfftos. 
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WASHINGTOlsr  MEAN  TIME. 

NOVEMBER. 

Phases  of  the  EcUpses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

/ 

o 

r 
• 

m    C^  i 

r 

• 

\ 

^ 

kJ 

II. 

{ 

O 

r 
• 

if.  r^ 

d 

• 

r 
• 

\ 

^y 

^37 

Configurations  at  &  30™  for  an  Inverting  Telescope. 

D.y. 

¥eii 

EMt. 

1 

2~ 

•3                  -1  O       '2 

4- 

Oi- 

O                9*                                4 

•3  0 

3 

2-               O  "1                       '3    * 

4 

\        O           4-                  3- 

1      5 

4-       O            I     * 

6 

4-              ,!              O  * 

7 
8 
9 

4- 

3-           2-                     O          V 

4- 

•3                  '1      Q-2 

•4 

•aOi*          «• 

10 

•4 

2*          O                        -3 

1# 

11 
~I2~ 

•4                          -2     1-     O                                3- 

•4                     O         'I       1 

13 

1-  3-     -40     2- 

14 

3-2-                    O    .       V        4 

15 

•3                  -1         O                                        *4 

-90 

16 

•3    O     1"           9* 

•4 

17 

2-      lO                   '3 

•4 

18 

•2           l-O                                   #3 

4* 

19 

O      *1      *9    3-                       4- 

20 

1-    3-  O          9-                4- 

21 

3-        2-                   O       4.    l 

|    22 

•3                 J       -20 

23 

4*                "     -3          O       1*          * 

<    24 

4* 

•12-Q               "3 

25 

Of 

4* 

•2                  O                                  #3 

26 

•4 

O    1     '2            3- 

1    27 

OS- 

•4 

1-       O            9- 

28 

•4        3-      2'                 O          *1 

29 

1                                               -3              -41-     -2     O 

I    30 

i 

•3              Ob4     1'         "9 
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WASHINGTON  MEAN  TIME.                                            | 

DECEMBER. 

d      h    m     h 

d       h    m     s 

d      h    m     a 

1      0  24  32.2 

III.    Ec. 

Dis. 

11      7  56 

I.    Sh. 

Eg. 

91    19  36 

I. 

Tr. 

In. 

3  57  41.4 

III.    Ec. 

lie. 

14  15 

III.    Tr. 

In. 

20  29 

I. 

Sh. 

Iu. 

5  52 

II.*Tr. 

111. 

17  57 

HL    Tr. 

Eg. 

21  56 

I. 

Tr. 

Eg. 

8  11 

II.    Sh. 

In. 

18  22 

III.    Sh. 

In 

22  49 

I. 

Sh. 

Dis.    ' 

8  47 

II.    Tr. 

Eg. 

22    0 

II.    Tr. 

In. 

99     8  51 

m. 

Oc 

10  52 

I.    Oc. 

Dis. 

22    4 

IU.    Sh. 

Eg. 

14  10 

n. 

Tr. 

In. 

11    7 

II.    Sh. 

Eg. 

19     0    4 

n.   Sh. 

In* 

15  66 

ii. 

Sh. 

In. 

14  17  32.2 

I.    Ec. 

Re. 

0  55 

II.    Tr. 

Eg. 

Du. 

16    0  23.1 

m. 

Ec 

Re. 

9     8    4 

I.    Tr. 

In. 

152 

I.    Oc 

16  53 

L 

Oc 

Dis. 

9  11 

I.    8b. 

In. 

3    0 

n.    Sh. 

Eg. 

17    6 

n. 

Tr. 

Eg. 

10  24 

I.    Tr. 

Eg. 

5  10    9.0 

I.#Ec 

Re. 

18  53 

n. 

Sb. 

Eg. 

11  31 

I.    Sh. 

Eg. 

Dis. 

23    5 

I.    Tr. 

In. 

20    2  36.8 

L 

Ec 

Re. 

3     0  19 

II.    Oc. 

13     0    5 

I.    Sh. 

In. 

93   14    7 

i. 

Tr. 

In. 

522 

I.#Oc. 

Dis. 

1  25 

I.    Tr. 

Eg. 

14  58 

i. 

Sh. 

In. 

5  29  15.9 

II.#Ec. 

Re. 

2  25 

I.    Sh. 

Eg. 

16  27 

i. 

Tr. 

Eg. 

8  46  17.7 

I.    Eo. 

Re. 

16  32 

n.  Oc. 

Dis. 

17  18 

i. 

Sh. 

Eg. 

4     2  34 

I.    Tr. 

In. 

20  22 

I.    Oc. 

Dis. 

94     8  47 

n. 

Oc. 

Dis. 

3  40 

I.    Sh. 

In. 

21  27  24.3 

II.    Ec. 

Re. 

11  23 

i. 

Oc 

Dis. 

4  54 

I.    Tr. 

Eg. 

23  38  54.3 

I.    Ec. 

Re. 

13  24  27.0 

n. 

Ec. 

Re. 

6    0 

I.#8h. 

Eg. 

14   17  35 

I.    Tr. 

In. 

14  31  19.7 

i. 

Ec 

Re. 

954 

III.    Tr. 

In. 

18  34 

I.    Sh. 

In. 

9ft     7  54 

IV. 

Tr. 

In. 

13  35 

III.    Tr. 

Eg. 

19  55 

I.    Tr. 

Eg. 

837 

i. 

Tr. 

In. 

14  20 

III.    Sh. 

Iii. 

20  54 

I.    Sh. 

Eff. 
Dis. 

927 

L 

Sh. 

In. 

18    3 

in.  Sh. 

Eg. 

1ft     4  26 

in.  Oc. 

10  57 

i. 

Tr. 

Eg. 

19  14 

II.    Tr. 

In 

8    8 

III.    Oc. 

Re. 

1147 

i. 

Sh. 

Eg- 

21  29 

II.    Sh. 

In. 

8  26  21.2 

III.    Eo. 

Dis. 

12  47 

IV. 

Tr. 

Eg. 

22    9 

II.    Tr. 

Eff. 
Dib. 

11  23 

II.    Tr. 

In. 

15  36 

IV. 

Sh. 

In.     ; 

23  52 

I.    Oc. 

11  59  25.2 

III.    Ec. 

Re. 

20  32 

IV. 

Sh. 

Eg. 

ft     0  25 

II.    Sh. 

Eg. 

13  21 

II.    Sh. 

In. 

23    6 

in. 

Tr. 

In. 

3  15    5.9 

I.    Ec. 

RS. 

14  18 

II.    Tr. 

Eg. 

98     225 

in. 

Sh, 

In. 

21    4 

I.    Tr. 

In. 

14  52 

I.    Oc. 

Dis. 

248 

in. 

Tr. 

Eg. 

22    9 

I.    Sh. 

In. 

16  18 

II.    Sh. 

Eg. 

3  34 

n. 

Tr. 

In. 

23  24 

I.    Tr. 

Eg. 

18    7  39.1 

I.    Ec. 

Re. 

5  14 

ii.  * 

•Sh. 

In.     , 

6     0  29 

I.    Sh. 

E?. 
Die. 

16   12    5 

I.    Tr. 

In. 

5  53 

i. 

•Oc 

Dis.    1 

13  44 

II.    Oc. 

13    3 

I.    Sh. 

In. 

6    8 

ni. 

Sh. 

Eg.    1 

18  22 

I.    Oc. 

Dis. 

14  25 

I.    Tr. 

Eg. 

630 

n. 

Tr. 

Eg.    1 

18  48  59.1 

11.    Ec. 

Re. 

15  23 

I.    Sh. 

Eg. 

8  11 

n. 

Sh. 

Eg. 

21  43  51.9 

I.    Ec. 

Re. 

20  28 

IV.    Oc. 

Dis. 

9    0    4.4 

i. 

Ec. 

Re. 

7    15  34 

I.    Tr. 

In. 

IT     1  20 

IV.    Oc 

Re. 

99     3    7 

i. 

Tr. 

In. 

16  38 

I.    Sh. 

In. 

5  25.17.0 

IV.  •  Ec. 

Dis. 

3  56 

i. 

Sh. 

In. 

17  54 

I.    Tr. 

Eg. 

5  57 

II.  *  Oc. 

Dis. 

5  27 

i. 

•TV. 

Eg- 

18  58 

I.    Sh. 

Eg. 

922 

I.    Oc. 

Dis. 

6  16 

i. 

Sh. 

Eg. 

8     0    4 

III.    Oc. 

Dis. 

10    8  50.6 

IV.    Eo. 

Re. 

22  13 

n. 

Oc. 

Dis. 

3  45 

III.    Oc. 

Re. 

10  46    4.0 

II.    Ec. 

Re. 

98     0  24 

i. 

Oc 

Dis. 

4  25  20.8 

III.    Ec. 

Dis. 

12  36  23.0 

I.    Ec. 

Re. 

2  44  11.9 

n. 

Ec 

Re. 

7  58  28.0 

III.    Ec. 

Re. 

18     6  36 

I.    Tr. 

In. 

3  28  47.8 

i. 

Ec. 

Re. 

8  38 

II.    Tr. 

In. 

7  32 

I.    Sh. 

In. 

21  37 

i. 

Tr. 

In. 

10  46 

II.    Sh. 

In. 

8  56 

I.    Tr. 

Eg. 

22  25 

i. 

Sh. 

In. 

11  33 

II.    Tr. 

Eg. 

9  52 

I.    Sh. 

Eg. 

23  57 

i. 

Tr. 

Eg. 

11  37 

IV.    Tr. 

In. 

18  40 

III.    Tr. 

In. 

99     045 

i. 

Sh. 

Eg. 

12  52 

I.    Oc. 

Dis. 

22  22 

III.    Tr. 

Eg. 

13  18 

in. 

Oc. 

Dis. 

13  42 

II.    Sh. 

Eg. 

22  23 

III.    Sh. 

In. 

16  58 

ii. 

Tr. 

In. 

n      16  12  37.4 

I.    Ec. 

Re. 

19     0  47 

II.    Tr. 

In. 

18  32 

n. 

Sh. 

In. 

16  28 

IV.    Tr. 

Eg. 

2    6 

III.    Sh. 

Eg. 

18  54 

i. 

Oc 

Dis. 

21  22 

IV.    Sh. 

In. 

2  39 

n.    Sh. 

In. 

19  54 

n. 

Tr. 

Eg. 

•     2  18 

IV.    Sh. 

Eg. 

3  42 

II.    Tr. 

Eg. 
Dis. 

20    1  54.7 

ni. 

Ec 

Re. 

10    4 

I.    Tr. 

In. 

3  53 

I.    Oc. 

21  29 

n. 

Sh. 

Eg. 

11     7 

I.    Sh. 

In. 

5  36 

II.#Sh. 

Eg. 

21  67  30.2 

i. 

Ec 

Re. 

12  24 

I.    Tr. 

Eg. 

5E 

7    5    8.9 

I.    Ec. 

Re. 

3©   16    8 

i. 

Tr. 

In. 

13  27 

I.    Sh. 

90     1    6 

I.    Tr. 

In. 

16  54 

i. 

Sh. 

In. 

tO     3    7 

II.    Oc. 

2    0 

I.    Sh. 

In. 

18  28 

i. 

Tr. 

Eg- 

7  22 

I.    Oc. 

Dis. 

3  26 

I.    Tr. 

Eg. 

19  14 

i. 

Sh. 

Eg. 

8    7  39.9 

II.    Eo. 

Re. 

4  20 

I.    Sh. 

Eg. 
Dis. 

31    U  39 

n. 

Oc 

Dis. 

10  41  21.9 

I.    Ec. 

Re. 

19  22 

II.    Oc. 

13  24 

i. 

Oc 

Dis. 

11     4  34 

I.    Tr. 

In. 

22  23 

I.    Oc. 

Dis. 

16    2  47.1 

n. 

Ec 

Re. 

5  36 

I.#Sh. 

In. 

91     0    5  48.6 

II.    Ec. 

Re. 

16  26  12.1 

i. 

Ec 

Re. 

6  54 

I.    Tr. 

Eg. 

1  33  53.3 

I.    Ec. 

Re. 

.. 

-j 

Note.— In.  denote*  ingress;  Eg.,  egress;  Dis.,  disappearance;  Ko.,  reappearance;  Ec,  eclipse. 

Oo.,  denotes  occupation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  •  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

DECEMBER. 

Ptoses  of  the  Eclipses  of  (he  Satellite*  for  an  Inverting  Telescope. 
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WASHINGTON  MEAN  TIMES  OP  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the   orbits   marked  "o"  are   those  of 

the  eastern  elongation,  as  seen  in  an  inverting  telescope.    The  apparent  positions  of  a  satellite 

at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days 

and  hours  which  has  elapsed  since  the  last  east  elongation.    The  times  of  these  elongations 

may  be  found  from  the  following  tables.    Mimas  can  only  be  seen  within  a  few  hours  of  ench 

elongation :  the  time  of  every  elongation  visible  at  Washington  is  therefore  giv  n.    The  times 

of  other  elongations  of  any  satellite  in  the  same  direction   may  be  found  by  adding  or  sub- 

tracting any  multiple  of  the  period.    For  the  three  outer  satellites  the  times  of  elongation  and 

conjunction  are  given.    The  following  abbreviations  are  used: — 

E.,    East  Elongation, 

L,    Inferior  Conjunction  (north  of  planet), 

W.,    West  Elongation, 

S.,    Superior  Conjunction  (south  of  planet). 

MIMAS. 

Greatest  Elongations  Visible  at  Washington. 

d     h 

d      h 

d     h 

d     h 

d     h 

d     h 

Jan.    1  13.2  E. 

Jan.  28    9.6  W. 

Feb.  26  14.7  W. 

Mar.  31  14.2  W. 

May  5  11.0  W. 

Nov.  23  16.0  E. 

2  11.8  E. 

Feb.  1  15.5  E. 

27  13.3  W. 

Apr.    1  12.8  W. 

6    9.6  W. 

24  14.6  E. 

3  10.4  E. 

2  14.1  E. 

28  11.9  W. 

2  11.4  W. 

7    8.2  W. 

30  17.8  W. 

7  16.1  W. 

3  12.7  E. 

Mar.   1  10.5  W. 

3  10.0  W. 

12  12.6  E. 

Dec.    1  16.4  W. 

8  14.7  W. 

4  11.3  E. 

6  14.9  E. 

8  14.4  E. 

13  11.2  E. 

2  15.0  W. 

9  13.3  W. 

5    9.9  E. 

7  13.5  E. 

9  13.0  E. 

14    9.8  E. 

3  13.6  W. 

10  11.9  W. 

9  15.6  W. 

8  12.1  E. 

10  11.6  E. 

21  11.5  W. 

9  16.7  E. 

11  10.5  W. 

10  14.2  W. 

9  10.7  E. 

11  10.2  E. 

22  10. 1W. 

10  15.3  E. 

15  1(5.3  E. 

11  12.8  W. 

10    9.3  E. 

12    8.8  E. 

23    8.7  W. 

11  13.9  E. 

16  14.9  E. 

12  11.4  W. 

14  15.2  W. 

17  13.3  W. 

29  11.9  E. 

17  17.0  W. 

17  13.6  E. 

13  10.0  W. 

15  13.8  W. 

18  11.9  W. 

30  10.5  E. 

18  15.6  W. 

18  12.1  E. 

17  15.8  E. 

16  12.4  W. 

19  10.5  W. 

31    9.1  E. 

19  14.2  W. 

19  10.7  E. 

18  14.4  E. 

17  11.0  W. 

20    9.1W. 

June  7  10.9  W. 

20  12  8  W. 

23  16.6  W. 

19  13.0  E. 

18    9.6  W. 

26  12.2  E. 

8    9.5  W. 

25  17.3  E. 

24  15.2  W. 

20  11.6  E. 

23  14.0  E. 

27  10.8  E. 

Nov.  14  16.8  W. 

26  1T.9  L. 

25  13.8  W. 

21  10.2  E. 

24  12.6  E. 

28    9.4  E. 

15  15.4  W. 

27  14.5  E. 

26  12.4  W. 

22    8.8  E. 

25  11.2  E. 

29    8.0  E. 

16  14.0  W. 

28  13.1   E. 

27  11.0  W. 

25  16.1  W. 

26    9.8  E. 

May    4  12.4  W. 

22  17.4  E. 

20  11.7  E. 

ENCELADUS. 

d      h 

d     h 

d     h 

d     h 

d     h 

d     h 

Jan.    1  19.2  E. 

Jan.  15  11.9  E. 

Jan.  29    4.5  E. 

Feb.  11  21.3  E. 

Feb.  25  14.0  E. 

Mar.  11    6.8  E. 

3    4.1  E. 

16  20.7  E. 

30  13.4  E. 

13    6.2  E. 

26  22.9  E. 

12  15.6  E. 

4  13.0  E. 

18    5.6  E. 

31  22.4  E. 

14  15.1  E. 

28    7.8  E. 

14    0.6  E. 

5  21.9  E. 

19  14.5  E. 

Feb.   2    7.3  E. 

16    0.0  E. 

Mar.   1  16.7  E. 

15    9.5  E. 

7    6.8  E. 

20  23.3  E. 

3  16.1  E. 

17    8.8  E. 

3    1.5  E. 

16  18.3  E. 

8  15.7  E. 

22    8.2  E. 

5    1.0  E. 

18  17.7  E. 

4  10.4  E. 

18    3.2  E. 

10    0.6  E. 

23  17.1  E. 

6    9.9  E. 

20    2.6  E. 

5  19.3  E. 

19  12.1  E. 

11    9.3  E. 

25    1.9  E. 

7  18.7  E. 

21  11.4  E. 

7    4.2  E. 

20  20.9  E. 

12  18.2  E. 

26  10.8  E. 

9    3.6  E. 

22  80.3  E. 

8  13.1  E. 

22    5.8  E. 

14    3.0  E. 

27  19.6  E. 

10  12.5  E. 

24    5.1  E. 

9  21.9  E. 

23  14.6  E. 

31 
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WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATIONS. 

ENCELADU8-(Conoli«W.) 

d     h 

d    h 

d    h 

d     h 

d     h 

d     h 

Mar.  24  23.6  E. 

Apr.  14  12.9  E. 

May    5    2.1  E. 

May  25  15.4  E. 

Nov.  22  14.2  E. 

Dec.   13    3.6  E. 

26    8.5  E. 

15  21.8  E. 

6  11.0  E. 

27    0.3  E. 

23  23.1  E. 

14  12.4  E. 

27  17.5  E. 

17    6.6  E. 

7  19.9  E. 

28    9.3  E. 

25    7.9  E. 

15  21.2  E. 

29    2.4  E. 

18  15.5  E. 

9    4.8  E. 

29  18.2  E. 

26  16.8  E. 

17    6.1  E. 

30  11.2  E. 

20    0.3  E. 

10  13.6  E. 

31    3.0  E. 

28    1.7  E. 

18  15.0  E. 

31  20.1  E. 

21    9.2  E. 

11  22.5  E. 

Nov.    8  21.2  E. 

*  29  10.7  E. 

19  23.9  E. 

Apr.     2    5.0  E. 

22  18.1  E. 

13    7.4  E. 

10    6.1  E. 

30  19.6  E. 

21    8.8  E. 

3  13.8  E. 

24    3.1  E. 

14  16.2  E. 

11  14.9  E. 

Dec.    2    4.4  E. 

22  17.6  E. 

4  22.7  E. 

25  12.0  E. 

16    1.2  E. 

12  23.8  E. 

3  13.3  E. 

24    2.5  E.  j 

6    7.5  E. 

26  20.8  E. 

17  10.0  E. 

14    8.7  E. 

4  22.2  E. 

25  11.4  E.  | 

7  16.4  E. 

28    5.7  E. 

18  18.9  E. 

15  17.7  E. 

6    7.1  E. 

26  20.4  E.  | 

9    1.3  E. 

29  14.6  E. 

20    3.8  E. 

17    2.6  E. 

7  16.0  E. 

28    5.3  E. 

10  10.3  E. 

30  23.5  E. 

21  12.7  E.* 

18  11.4  E. 

9    0.8  E. 

29  14.2  E. 

11  19.2  E. 

May    2    8.4  E. 

22  21.6  E. 

19  20.3  E. 

10    9.7  E. 

30  23.0  E. 

13    4.0  E. 

3  17.2  E. 

24    6.4  E. 

21    5.2  E. 

11  18.6  E. 

32    7.9  E.  ; 

1 
TETHYS. 

i 

d     h 

d    b 

d      h 

d    h 

d     h 

d      h 

Jan.     2    3.0  E. 

Feb.    8  20.7  E. 

Mar.  18  14.5  E. 

Apr.  25    8.3  E. 

June  2    2.8  E. 

Nov.  26  16.1  E.  ■ 

4    0.3  E. 

10  18.0  E. 

20  11.8  E. 

27    5.7  E. 

4    0.1  E. 

28  13.4  E.  , 

5  21.6  E. 

12  15.3  E. 

22    9.1  E. 

29    3.0  E. 

5  21.4  E. 

30  10.7  E.  ; 

7  18.9  E. 

14  12.6  E. 

24    6.4  E. 

May     1    0.3  E. 

7  18.7  E. 

Dec.    2    8.0  E. 

9  16.2  E. 

16    9.9  E. 

26    3.7  E. 

2  21.6  E. 

9  16.0  E. 

4    5.3  E.  ' 

11  13.5  E. 

18    7.1  E. 

28    1.0  E. 

4  19.0  E. 

Oct.  29    8.2  E. 

6    2.6  E.  I 

13  10.8  E. 

20    4.4  E. 

29  22.3  E. 

6  16.3  E. 

31    5.5  E. 

7  23.9  E.  1 

15    8.1  E. 

22    1.7  E. 

31  19.6  E. 

8  13.6  E. 

Nov.    2    2.8  E. 

9  21.3  E.  ; 

17    5.4  E. 

23  23.0  E. 

Apr.     2  16.9  E. 

10  10.9  E. 

4    0.1  E. 

11  ia6E. 

19    2.6  E. 

25  20.2  E. 

4  14.1  E. 

12    8.2  E. 

5  21.4  E. 

13  15.9  E. 

20  23.9  E. 

27  17.5  E. 

6  11.4  E. 

14    5.5  E. 

7  18.8  E. 

15  13.2  E.  , 

22  21.3  E. 

Mar.    1  14.8  E. 

8    8.7  E. 

16    2.9  E. 

9  16.3  E. 

17  10.6  E.  1 

24  18.5  E. 

3  12.1  E. 

10    6.0  E. 

18    0.2  E. 

11  13.6  E. 

19    7.9  E.  I 

26  15.8  E. 

5    9.4  E. 

12    3.3  E. 

19  21.6  E. 

13  10.9  E. 

21     5.2  E.  • 

28  13.1  E. 

7    6.7  E. 

14    0.6  E. 

21  18.9  E. 

15    8.1  E. 

23    2.5  E. 

30  10.3  E. 

9    4.0  E. 

15  21.9  E. 

23  16.2  E. 

17    5.5  E. 

24  23.8  E.  1 

Feb.     1    7.6  E. 

11    1.3  E. 

17  19.2  E. 

25  13.5  E. 

19    2.8  E. 

26  21.1  E.  i 

3    4.8  E. 

12  22.5  E. 

19  16.4  E. 

27  10.9.  E. 

21    0.1  E. 

28  18.4  E.  1 

5    2.1  E. 

14  19.8  E. 

21  13.7  E. 

29    8.2  E. 

22  21.4  E. 

30  15.7  E. 

6  23.4  E. 

16  17.2  E. 

23  11.0  E. 

31    5.5  E. 

24  18.8  E. 

32  13.0  E. 

DIONE. 

d     h 

d     h 

d    h 

d     h 

d     h 

d     h 

Jan.     1    4.6  E. 

Feb.     3    0.4  E. 

Mar.    7  20.1  E. 

Apr.     9  15.9  E. 

May  12  12.1  E. 

Dec.    1    4.7  E.  ' 

3  22.3  E. 

5  17.9  E. 

10  13.7  E. 

12    9.6  E. 

15    5.8  E. 

3  22.4  E.  ' 

6  16.0  E. 

8  11.6  E. 

13    7.4  E. 

15    3.2  E. 

17  23.6  E. 

6  16.1  E. 

9    9.6  E. 

11    5.2  E. 

16    0.9  E. 

17  20.9  E. 

20  17.3  E. 

9    9.8  E. 

12    3.3  E. 

13  22.9  E. 

18  18.7  E. 

20  14.6  E. 

23  10.9  E. 

12    3.5  E. 

14  20.9  E. 

16  16.5  E. 

21  12.3  E. 

23    8.3  E. 

Nov.  12    0.8  E. 

14  21.2  E.  j 

17  14.6  E. 

19  10.2  E. 

24    5.9  E. 

26    1.9  E. 

14  18.5  E. 

17  14.9  E. 

20    8.2  E. 

22    3.8  E. 

26  23.6  E. 

28  19.6  E. 

17  12.1  E. 

20    &6E. 

23    1.9  E. 

24  21.5  E. 

29  17.3  E. 

May    1  13.3  E. 

20    5.8  E. 

23    2.3  E. 

25  19.5  E. 

27  15.1  E. 

Apr.     1  11.0  E. 

4    7.0  E. 

22  23.5  E. 

25  20.1  E. 

28  13.2  E. 

Mar.    2    8.8  E. 

4    4.6  E. 

7    0.7  E. 

25  17.2  E. 

28  13.7  E. 

31    6.7  E. 

5    2.4  E. 

6  22.3  E. 

9  18.4  E. 

28  11.0  E. 

31    7.3  E.  1 

1 
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RHEA. 

TITAN. 

HYPERION. 

d       h 

d      h 

d       h 

d       h 

d       h 

d"  "h      ' 

Jan.    3    12.1  E. 

Apr.  21    19.7  E. 

Jan.   3    8.11. 

Apr.   8  16.6  I. 

Jan.    2    0.4  1. 

May  9  22.6  I.    ' 

8      0.5  E. 

26     8.1  E. 

7    7.6  W. 

12  16.1  W. 

7    8.4  W. 

15    6.5  W.  ' 

12    12.8  E. 

30   20.6  E. 

11    7.0  8. 

16  15.6  S. 

12  16.3  S. 

20  14.4  8.    i 

17      1.1  E. 

May  5     9.0  E. 

15    6.4  E. 

30  15.3  E. 

18    0.2  E. 

25  22.5  E.   1 

21    13.5  E. 

9   21.4  E. 

19    5.81. 

24  15.0  I. 

23    8.11. 

31    6.4  1.    1 

26      1.8  E. 

14    10.0  E. 

23    5.2  W. 

28  14.6  W. 

28  16.0  W. 

June  5  14.3  W. 

30    14.0  E. 

18   22.5  E. 

27    4.6  8. 

May  2  14.2  8. 

Feb.  3    00  8. 

10  22.2  S.    j 

Feb.    4      2.3  E. 

23    10.9  E. 

31    4.0  E. 

6  13.9  E. 

8    7.7  E. 

16    6.4  E. 

8    14.7  E. 

27    23.5  E. 

Feb.  4    3.31. 

10  13.7  I. 

13  15.5  I. 

21  14.3  I.    ! 

13      2.9  E. 

June  1    12.4  E. 

8    2.5  W. 

14  13.5  W. 

18  23.3  W. 

26  22  3  W. 

17    15.2  E. 

Nov.  2     7.5  E. 

12    1.8  8. 

Nov.  10  19.2  8. 

24    7.3  8. 

Oct.  20  23.1  E.   , 

22      3.5  E. 

6   20.1  E. 

16    LIE. 

14  19.2  E. 

Mar.  1  15.4  E. 

26    7.31. 

26    15.7  E. 

11     8.6  E. 

20    0.4  1. 

18  19.1  I. 

6  23.2  I. 

31  15.4  W. 

Mar.    3      4.0  E. 

15    21.2  E. 

23  23.6  W. 

22  19.1  W. 

12    7.0  W. 

Nov.  5  23.6  S. 

7    16.4  E. 

20     9.7  E. 

27  22.8  S. 

26  19.0  8. 

17  15.1  8. 

11    7.5  E. 

12      4.6  E. 

24   22.2  E. 

Mar.  3  22.1  E. 

30  19.0  E. 

22  23.1  E. 

16  15.4  I. 

16    17.0  E. 

29    10.7  E. 

7  21.4  I. 

Dec.   4  18.8  I. 

28    6.9  1. 

21  23.5  W.  ' 

21      5.4  E. 

Dec.  3   23.2  E. 

11  20.7  W. 

8  18.6  W. 

Apr.   2  14.8  W. 

27    7.5  S. 

25    17.7  E. 

8    11.6  E. 

15  20.0  S. 

12  18.4  8. 

7  22.8  8. 

Dec.   2  15.4  E.   | 

30      6.0  E. 

13     0.0E. 

19  19.4  E. 

16  18.3  E. 

13    6.9  E. 

7  23.3  I. 

Apr.    3    18.4  E. 

17    12.5  E. 

23  18.8  I. 

20  18.0  I. 

18  14.7  I. 

13    7.3  W. 

8      6.6  E. 

22     0.9  E. 

27  18.2  W. 

24  17.8  W. 

23  22.6  W. 

18  15.3  S.    j 

12    19.0  E. 

26    13.4  E. 

31  17.7  8. 

28  17.6  8. 

29    6.6  8. 

23  23.2  E.   • 

17      7.4  E. 

31      1.7  E. 

Apr.    4  17.1  E. 

32  17.5  E. 

May   4  14.7  E. 

29    7.11.    , 

(  West  Elongation    .      . 

January     3 

March  21 

June        9 

August       29 

November  18 

JAPETUS^^* 

vr  Conjunction  . 

January  22 

April    10 

June      29 

September  18 

December  8 

ongation    . 

February  10 

April    30 

July       19 

October        9 

December  28 

(^  Inferior  Conjunction    . 

March        2 

May     20 

August    9 

October      29 

THE  APPARENT  ELEMENTS  OP  SATURN'S  RINGS. 

a 

b 

P 

I 

V 

u                    u' 

i 

Inclination  of 

The  Elevation 

The  Elevation 

Earth's  Longitude  from  Saturn 

Greenwich 
Mean 
Noon. 

Outer 
Major 
Axis. 

Outer 
Minor 
Axis. 

Northern 
Semi-Minor 

of  the  Earth 
above  the 

of  the  Son 
above  the 

counted  on  Plane  of  Ring 
from  the  Ring's  As- 
cending Node  on             | 

Axis  to  Circle 
•  of  Declination 

Plane  of  the 
Ring. 

-     Plane  of  the 
Ring. 

x   from  North 
to  East. 

.4 

Equatoi 

r. 

Ecliptic. 

Jan.       0 

// 
43.50 

// 
6.16 

—  6°   9.'4 

—    8°    8.'l 

—  10  17 

210°  31 

167°  58'.5 

20 

44.66 

6.91 

—  6  14.9 

—    8  53.9 

—    9  59.4 

209  12.5          166  40.2  i 

Feb.      9 

45.31 

7.53 

—  6  20.0 

—    9  33.7 

—    9  41.3 

208    2.1          165  29.9  1 

Mar.      1 

45.29 

7.96 

—  6  24.3 

—  10    7.0 

—    9  23.2 

207    0.5          164  28.3 

21 

44.63 

8.15 

—  6  28.1 

—  10  31.4 

—    9    5.0 

206    6.1          163  33.8  | 

Apr.     10 

43.46 

8.22 

—  6  31.2 

—  10  54.2 

—    8  46.8 

205  15.3 

162  43.1  ! 

30 

41.85 

8.20 

—  6  33.7 

—  11  15.3 

—    8  28.6 

204  34.4 

162    2.4 

May     20 

40.53 

7.95 

—  6  32.1 

—  11  18.5 

—    8  10.3 

205    4.5 

162  33.1 

June     9 

39.15 

7.31 

'—  6  28.4 

—  10  46.1 

—    7  52.0 

205  57.2 

163  96.0  , 

29 

38.00 

6.45 

—  6  22.7 

—    9  45.9 

—    7  33.6 

207  19.8          164  48.:* 

July    19 

37.13 

5.65 

—  6  14.7 

—    8  44.8 

—    7  15.2 

209  22.3  ,        166  50.7 

!    Aug.      8 

36.59 

4.89 

—  6    5.6 

—    7  41.1 

—    6  56.7 

211  25.7  !        168  54.1 

1         *     28 

36.37 

4.17 

—  5  55.7 

—    6  35.2 

-    6  38.2 

213  30.0  ,        170  58.4 

Sept.    17 

36.51 

3.50 

—  5  45.0 

—    5  30.5 

—    6  19.7 

215  34.8  j        173    3.3 

i    Oct.       7 

36.98 

2.87 

—  5  34.9 

—    4  27.0 

—    6    1.2 

217  39.9          175    H.3  , 

27 

37.79 

2.27 

—  5  25.5 

—    3  24.7 

—    5  42.6 

219  45.3  ,        177  14.0 

Nov.     16 

38.90 

1.84 

—  5  18.4 

—    2  42.6 

—    5  24.0 

221  25.9          178  54.8  , 

,    Dec.      6 

40.24 

1.62 

—  5  13.0 

—    2  18.2 

—    5    5.4 

222  30.6  ;        179  59.6  , 

1                26 

41.71 

1.55 

—  5  10.6 

—    2    7.5 

—    4  46.9 

222  39.6  .        180    8.4  , 

31 

42.07 

1.58 

—  5  10.7 

—    2    90 

-     4  42.2 

222  39.7  !       180    8.0  ! 

The  fact 

or  to  be 

multiplied  by  a  and  b  to  obtain  the  axes  of — 

The  im 

ler  ellipse  of  the  outer  ring    =  0.8801            log  factor  =  9.9445 

The  ou 

fcer  ellipse  of  the  inner  ring    =  0.8599           log  factor  =  9.9344 

The  im 

ler  ellipse  of  the  inner  ring    ^=  0.6650           log  factor  =^=  9. 8228 

The  ini 

ler  ellipse  of  the  dusky  ring  =  0.5486            log  factor  =  9.7392 

NOTE-^The  ne 

gative  sign  of  2  indicates  that  the  visible  surface  of  the  ring  is  the  southern  one.                   | 
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SATELLITES  OF  URANUS,   1890. 


Date.     Position 

Angle. 

Jan.  16,  1L2 
Mar.  30,  11.6 
Juue  30,     12.3 


App.  Distance*. 

Ariel.     Umbriel. 

//  it 

14.4  20.0 

15.1  21.0 

14.5  20.2 


Date.     Position  App.  Distance*. 

Angle.  Titanim.      Oberon. 

Jan.  16,    11?2  32*8          4&9 

Mar.  30,    11.6  34.6         46.2 

Jane  30,    12.3  33.1          44.3 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  IN  1890, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ARIEL. 


UMBRIEL. 


TITANIA. 


OBERON. 


North, 


d      h 

16  9.2 
23  22.6 
31  12.1 

8  1.6 

15  15.0 

23  4.5 
2  17.9 

10  7.4 

17  20.8 
25  10.3 

1  23.8 

9  13.2 
17  2.7 

24  16.2 

2  5.6 

9  19.1 

17  8.6 

24  22.1 

June    1  11.6 

9  1.1 

16  14.6 
24  4.1 

July     1  17.6 

9  7.1 

16  20.6 


Jan. 


Feb. 


Mar. 


Apr. 


May 


South. 


North. 


d~h~ 

Jan.  20    3.9 

27  17.4 

Feb.     4    6.8 

11  20.3 

19    9.7 

26  23.2 
6  12.7 
14  2.1 
21  15.6 
29    5.0 


Mar. 


a~-h~ 

Jan.  18  1.5 
26    8.4 

Feb.  3  15.3 
11  22.2 
20    5.2 

28  12.1 

8  19.0 

17    1.9 

25    8.8 

2  15.7 


Mar. 


Apr. 


Apr. 


May 


5  18.5 
13  7.9 
20  21.4 
28  10.9 

6  0.4 


May 


13  13.9 

21  3.4 

28  16.9 

June    5  6.3 

12  19.8 

20    9.3 

27  22.8 

5  12.3 

13  1.8 
20  15.4 


July 


10  22.6 
19  5.6 
27  12.5 

5  19.5 
14    2.4 

22  9.3 
30  16.3 
Juue  7  23.2 
16  6.2 
24  13.1 

July    2  20.1 

11  3.0 
19  10.0 
27  17.0 

Aug.    4  23.9 


South. 


North. 


Jan. 
Feb. 


Mar. 


Apr. 


"3 — E 

2    12.489 
4      3.460 


d     h 
15  23.8 

24  6.7 
1  13.6 
9  20.5 

18    3.4 

26  10.3 
6  17.2 
15  0.1 
23  7.0 
31  14.0 

8  20.9 
17    3.8 

25  10.8 
May     3  17.7 

12    0.6 

20  7.6 
28  14.5 
June  5  21.5 
14  4.4 
22  11.4 

30  18.4 

July    9    1.3 

17    8.3 

25  15.2 

Aug.    2  22.1 


d   h  * 

12  1.9 
20  18.9 
29  11.8 

7  4.7 
15  21.7 

24  14.6 
5  7.6 
14  0.5 
22  17.5 
31  10.5 

9  3.4 
17  20.4 
26  13.3 

5    6.3 

13  23.3 

22  16.2 
31  9.2 
June  9  2.2 
17  19.2 
26  12.2 

July  5  5.2 
13  22.3 
22  15.3 
31    8.4 

Aug.    9    1.4 


Jan. 


Feb. 


Mar. 


Apr. 


May 


South. 


North  and  South. 


d      h 
16  10.4 

25  3.3 
2  20.3 

11  13.2 
20    6.2 

28  23.1 

9  16.1 

18    9.0 

27    2.0 

4  18.9 

13  11.9 
22  4.8 
30  21.8 
9  14.8 
18    7.7 

27  0.7 
June  4  17.7 
13  10.7 
22  3.7 
30  20.7 

July    9  13.7 
18    6.7 

26  23.7 
Aug.    4  16.7 

13    9.8 


Jan. 
Feb. 


Mar. 


Apr. 


May 


Jan. 


d    h 

12  22.6 

19  16.2 

26    9.7 

Feb.   2    3.3 

8  20.9 


15  14.4  N. 

22  8.0  S. 
Mar.    1     1.6  N. 

7  19.2  S. 

14  12.7  N. 

21     6.3  8. 

27  23.9  NJ 

Apr.    3  17.5  S. 

10  11.1  N. 

17     4.6  S. 

23  22.2  X. 

30  15.8  SJ 

May    7    9.3  N.1 

14    2.9  S. 

20  20.5  N. 

27  14.1  S. 

June  3    7.7  N. 

10     1.3  S.1 

16  18.9  N.! 
23  12.5  S. 


Period  of  Ariel, 
Period  of  Umbriel, 


Period  of  Titania, 
Period  of  Oberon, 


d 

8 

13 


h 
16.942 
11.119 


Not*.— For  Ariel  only  every  third  elongation  is  i 
may  be  found  by  adding  multiples  of  the  period  of  1 


iven,  and  for  Umbriel  every  alternate  one. 
lie  satellite. 


The  intermediate  ones 


SATELLITE  OF  NEPTOTE,   1890. 
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Date. 

Position 
Angle. 

Apparent 
Distance. 

Jan.    29, 

237.6 

// 
16.6 

Oot.      8, 

241.5 

163 

Nov.    24, 

240.6 

16.8 

APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  1890, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

North  Bast. 

South  West 

North  East 

South  West 

North  East. 

South  West 

d     h 

d     h 

d     h 

d     h 

d     h 

d      h 

Jan.      2  15.8 

Jan. 

5  14.3 

Ang.    31  12.3 

Sept.     3  10.9 

Oot. 

29    7.4 

Nov.      1    6.0 

8  12.9 

11  11.4 

Sept.     6    9.4 

9    8.0 

Nov. 

4    4.6 

7    3.1 

14    9.9 

17    8.5 

12    6.6 

15    5.1 

10    1.7 

13    0.2 

20    7.0 

23    5.5 

18    3.7 

21    2.2 

15  22.8 

18  21.3 

26    4.1 

29    2.6 

24    0.9 

26  23.3 

21  19.9 

24  18.5 

Feb.  *  1    1.2 

Feb. 

3  23.7 

29  21.9 

Oct.       2  20.4 

27  17.0 

30  15.6 

6  22.2 

9  20.8 

Oot.       5  19.0 

8  17.6 

Dec. 

3  14.1 

Dec.      6  12.7 

12  19.3 

15  17.8 

11  16.1 

14  14.7 

9  11.2 

12    9.8 

18  16.4 

21  14.9 

17  13.2 

20  11.8 

15    8.4 

18    6.9 

24  13.4 

27  12.0 

23  10.3 

26    8.9 

21    5.5 

24    4.0 

Mar.      2  10.5 

Mar. 

5    9.0 

27    2.6 

30    1.1 

The  above  times  are  those  of  each  passage  of  the  satellite  through  an  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
orbit  from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describes  equal  areas  in  equal  times. 

Period  of  the  satellite  of  Neptune,  5*21b.045. 

In  the  above  diagrams,  the  central  circle  represents  the  planet,  and  is  on  the  same  scale  as 
the  orbits. 
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PHENOMENA,   189a 


WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


(1 

ll   ID 

Jan.   1 

14  - 

1 

15  43 

1  22  - 

9 

9  47 

9  12  39 

13 

8  - 

13  14  54 

14 

12  24 

15 

11  8 

16 

2  - 

18  16  12 

19 

15  - 

19 

16  47 

19 

18  33 

20 

1  - 

21 

4  38 

29 

0  34 

29 

1  4 

30 

4  - 

30 

8  a*3 

Feb.  5 

7  - 

5 

12  29 

9 

6  - 

9 

19  - 

9  21  14 

10 

11  - 

11 

22  - 

16 

13  21 

16 

19  42 

17 

17  55 

18 

11  - 

18 

15  45 

19  17  - 

22 

19  52 

23 

5  - 

25 

8  34 

27 

19  - 

Mar.  4 

11  - 

4 

15  3 

5 

1  - 

9 

1  42 

12 

2  13 

16 

7  1 

18 

17  24 

19  22  25 

20  14  48 

24 

18  16 

25 

10  22 

31 

20  20 

Apr.  5 

6  49 

8 

14  14 

©       in  Perihelion. 

6  V  J> V  ■+-  1   5 

?    »>ts 

6h  3> h-3   8 

8  greatest  elong.  E.    18  51 

6  |  J> §—    436 

<$  <J  3> i—   3  12 

S.      i"  Q 

a  &o 

69  21 ?-   027 

5       Stationary. 

6XJ> #  +  132 

6  9  3> ?  +  1    9 

g       in  Perihelion. 

6  8  J> g  -+-  5  19 

,J   80  luferior. 

6W  D tp-+-13 

§       Stationary. 

g       greatest  Hel.  Lat.  N. 

9  in  Aphelion. 

6  h  D h—  253 

a  <?© 

§       Stationary. 

6  S  J> 5-428 

t#       Stationary. 

6  *  3> £-22 

6%1> 5+2   5 

<5  5  3> 8+350 

6  9  ©  Superior. 

*  >ZO 

<$  ?  D ?  +   3    6 

□  wo 

5       in  Q 

5       greatest  elong.  W.  26  50 
<JW3> W  +    0  51 

9       greatest  Hel.  Lat.  S. 
<J  «J  /?  Scorpii ...    <J  -f-    0    8 

<S  >Z  3> *  -    2  44 

5       in  Aphelion. 

<*  6  J> 5-  4  14 

6  $  J> £-0  58 

6  2tD #+    2  36 

<SSJ> 54-239 

©       enters  °f9  Spring  com. 

6  9  D ?-h4    4 

6W  J> ?+    0  34 

g       greatest  Hel.  Lat.  S. 

d>Z3> b-2  48 

6  &J> 8-4    9 

<$   g  ©  Superior. 


(1      h     in 

Apr.    8  19  23 

12  20    3 

13  10  22 

14  0    - 

18  0    - 

19  11  9 
19  18  51 

21  4  52 

22  7    - 

23  1  12 
25  1  29 
25  11     2 

28  2  11 

28  7  45 

28  8    - 

30  13    - 


May 


June 


2  13  15 

3  4  36 

4  16    - 

5  20    - 

6  3  8 
9  14    - 

10    5  48 

17  16    - 

18  5    - 

18  14  54 

19  7  25 

20  3    1 

21  19    7 

24  20    - 

25  11  22 

27  2    9 

28  14    - 

29  12    7 

29  20  56 

30  14    - 

1  0  - 
1  23  32 
4  14  - 
6  13    9 

9  21    - 
10  15    - 

14  19  38 

15  0  35 

16  -  - 
19  10  56 

19  11  40 

20  18  39 

21  9  37 
21  22  11 
23  13    - 


6  $1> £  —    0  45 

3       in  Q 

5  I© 

g       in  Perihelion. 

6  5  3> 5  +  455 

6  9  3> 9  +  3  14 

6  V  3> W+  021 

$  Stationary. 

«J  iu« 

9  >nQ 

6  5  9 g+2   4 

6  h  3> h—  3   I 

5       greatest  Hel.  Lat.  N. 
rj      Stationary. 

<S  $  3> S  —   4  15 

6  5  V .5+4  14 

6  ?  W 9+   2   2 

5       greatest  elong.  E.    21  18 

<S  <?  3> 8-  144 

6  5  9 5"+-  145 

62ll> *+  324 

d  h© 

5       Stationary. 

<S  W  3> W+0  13 

6  5  3> 5-r-   142 

6  9  3> ?-l-    1    9 

5      in  8 
<S  ¥© 
<5h3> ll—  3  15 

8  <?© 

9       in  Perihelion. 
(5  5  0  Inferior. 
<5  I  J) 5-434 

Jj?      Stationary. 

b       in  Aphelion. 

6  $  3> £-  356 

<f       nearest  to  the  Earth. 
621  J> #-+-   326 

6  g  ¥ S—   238 

g       Stationary. 

<5  V  3) V-*-    0   8 

6  S  J> 5-234 

0      eclipsed,  invis.  at  Wash. 

6  9  2> 9-   H8 

9       greatest  Hel.  Lat.  N. 
0      enters  25,  Summer  com. 

g       greatest  Hel.  Lat.  S. 

6  h  J> h-   324 

5       greatest  elong.  W.  22  20 


PHENOMENA,   1890. 
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WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


d     h     m 
June  26    5    8 

28  21  20 

30  4    - 
July    2  11     - 

3  19  13 

4  2- 
10  9  37 
12    7    7 

14  13    - 

15  0    - 

15  14  22 

16  23  28 

19    9  57 
19  15  31 

22  5  11 

23  13  10 

25  6  58 

26  12  25 

29  19  20 

31  0  50 


Aug. 


8  14  12 

9  11  48 

14  14  41 

15  22  24 

16  18  52 

17  18  23 

18  16  12 

19  21     1 

23  17  8 
27  6  32 
27  23  - 
29  13    - 


30    2  - 

Sept   1  18  - 

2  16  - 

4  22  - 

9    3- 
12  II  21 

15  6  29 

16  1     - 

16  5  20 

17  8  52 
17  11  34 
17  23    - 

21     4    - 

21  4  56 

22  9    6 

23  11    - 

23  12  49 

26  20    - 

27  19    - 


'.'/.'.    J  -    5 


Stationary 
in  Aphelion. 


—    4  26 
532 


6U  J> #+   312 

$      Stationary. 

6W  J> tp-h0i 

§       in  Perihelion. 

6  5  3> 5—    1    5 

6  9  h 9—  o  6 

6  h  J> ^—388 

6  9  3> 9—  346 

4  5©  Superior. 

<S  &  3> $  —   4  19 

g       greatest  Hel.  Lnt.  N. 

6  }  2> «?-    522 

6  2lJ> #-f-   251 

6  V  j> y—  o  12 

6  «  h S-   034 

9       in  8 

6  h  3> h 


6  2  3> S- 

6  9  J> 9  — 

6  3  J> I- 


*ii. 


g       in  Aphelion. 


330 

5  17 

536 
4    5 

3  52 
2  40 


6  hO 

d  9  $ 9—26 

g       greatest  elong.  E.  27    5 
6  V  J>  ' ¥  —    0  31 

tp       Stationary. 

<5  h  J) h—    333 

<S$J> 5—   9 10 

5       Stationary. 

6  S  3> A-  350 

$       greatest  Hel.  Cat.  S. 

493) 9—   6 12 

9       in  Aphelion. 

n  <?© 

6  <?  D <?  -    I  44 

©      enters  £i,  Autumn  com. 
9       greatest  elong.  E.    46  34 


6  2ll> #  +  2  45 

greatest  Hel.  Lat.  S. 
Stationary. 


j 


d  h  m 

Sept.  29  1  55 

Oct.  2  6  10 

6  8  53 

7  11  - 

10  0  50 
10  11  11 

10  23  - 

11  14  13 

13  15  1 

14  13  - 
16  19  43 
19  19  26 

19  19  31 

20  20  28 

20  22  25 

21  6  17 

36  9  - 

28  20  - 

29  14  51 

30  13  40 

Nov.  6  14  9 

10  2  24 

11  13  35 

13  4  - 

13  5  44 

13  17  33 

14  0  6 

16  10  21 

17  6  46 
17  10  52 
23  23  - 

25  22  37 

26  23  - 
29  2  21 

Dec.  3  11  16 

4  2  3 

5  18  15 

7  14  40 

8  7- 

10  13  27 

11  -  - 

12  11  41 
14  7  51 
14  21  - 

16  3  20 

21  3  18 

23  4  46 

23  8  - 

27  19  - 

28  0  - 

31  2  - 
31  11  1 


^80  Inferior. 
6  V  2> 


in  Q 
Stationary. 


V- 


0  45 


6  h  J> 

9 

8 
6  g  J> 

6  d  J) 

6  9  J> 
6  9* 

6  SO 

6%T> 

3 

D#© 
9 

<!?]) 
6  8  S 


h  —   3  40 

greatest  Hel.  Lat.  S. 
in  Perihelion. 

g  —    3  56 

£  —    3  39 

gmutest  elong.  W.  18  10 

9  —   5  44 

3+   033 


i(+3   3 

in  Perihelion, 
greatest  Hel.  Lat.  N. 


greatest  brilliancy. 

tp—    053 

$+    1    4 


6hJ> 

6  <S  J> 

6  S  J> 

9       Stationary. 


<5  9  3> 
4  5© 


in  $ 
Superior. 


h—  3  46 
S-  333 
8—   2  21 

£—0  59 
9—42 


<*#3> 

6  3  3) 

§       in  Aphelion. 

<5  W  3> 

8  WO 

H? 

6  9  0  Inferior. 

6  h  3) 


325 
239 


q?—   0  51 


g-+-    0  10 
h—   344 


<$  S  3> 

4  9  3) 

O 

as 

<5^3) 

<S  <?  3> 

O 
4  V  3> 

9 

S 
h 

6hJ> 


inQ 


.   §—  330 
.   9-t-   036 

eclipsed,  iuvis.  at  Wash. 

$-023, 

greatest  Hel.  Lat.  S. 

jy-H    3  44 

<?-+-    4  14 

enters  "VJ,  Wiuter  com. 

tp  —    0  47 

Stationary. 

greatest  elong.  E.    19  38 
Stationary, 
in  Perihelion. 
*l—   332 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

( North  La 

Place. 

titudes  and  West  Longitudes  are  Considered  Positive.) 

Latitude. 

Keduction 

to 
Geooentrio 
Latitude. 

Log  p. 

Longitude 

From  Washington. 

From  Greenwich. 

Abo 
i  Adelaide  . 
|  Albany 

Alfred  (N.  Y.) . 

Algier 

+  60°  26  56.8 
-  34  55  33.8 
+  42  39  49.5 
+  42  15  19.8 
+  36  45     2.7 

—  9  53.5 
+  10  47.6 

—  1 1  28.2 

—  11  27.2 

—  11    1.6 

9.998902 
9.999527 
9.999336 
9.999346 
9.999483 

h     m      8 

-  6  37  18.45 
-14  22  32.34 

-  0  13  12.39 
+  0    2  55.00 

-  5  20  23.43 

+ 
+ 

h     m       • 

129    6.41 
9  14  20.30 

4  54  59.65 

5  11    7.04 
0  12  11.39 

Allegheny 
Altona 
Amherst  . 
Annapolis 
Ann  Arbor 

+  40  27  41.6 
+  53  32  45.3 
+  42  22  17.1 
-f  38  58  53.5 
+  42  16  48.0 

—  11  21.6 

—  11    0.8 

—  11  27.5 

—  11  15.0 

—  1 1  27.3 

9.999391 
9.999063 
9.999343 
9.999428 
9.999346 

+  0  11  50.89 

-  5  47  58.39 

-  0  18    7.37 

-  0    2  15.60 
+   0  26  43.10 

+ 

+ 
+ 
+ 

5  20    2.93 
0  39  46.35 

4  50    4.67 

5  5  56.44 
5  34  55.14 

Arcetri     . 
Armagh  . 
Athens 
Beloit 
Berlin 

4-  43  45  14.4 
+  54  21   12.7 
+  37  58  20.0 
4-  42  30     9.0 
+  52  30  16.7 

—  11  29.9 

—  10  54.9 

—  11    9.4 

—  11  27.8 

—  11    7.7 

9.999308 
9.999043 
9.999453 
9.999340 
9.999088 

-  5  53  15.15 

-  4  41  36.54 

-  6  43    7.74 
+  0  47  55.26 

-  6    1  46.95 

+ 
+ 

0  45    3.11 

0  26  35.5 

1  34  55.7 
5  56    7.30 
0  53  34.91 

Berne 

Bethlehem 
Birr  Castle 
Bologna   . 
Bonn 

-f  46  57     8.7 
4-  40  36  23.9 
+  53     5  47.0 
+  44  29  47.0 
-f  50  43  45.0 

—  11  29.2 

—  11  22.2 

—  11    3.9 

—  11  30.5 

—  11  17.3 

9.999227 
9.999388 
9.999074 
9.999289 
9.999132 

-  5  37  58.04 

-  0    6  40.19 

-  4  36  31.14 

-  5  53  36.64 

-  5  36  35.33 

+ 
+ 

0  29  46.0 
5    1  31.85 
0  31  40.9 
0  45  24.6 
0  28  23.29 

Bordeaux 
Bothkamp 
Breslau     . 
Brussels  . 
Cambridge  (England) 

+  44  50  16.7 
+  54  12    9.6 
+  51     6  56.5 
+  50  51   10.5 
+  52  12  51.6 

—  11  30.*7 

—  10  56.0 

—  11  15.4 

—  11   16.8 

—  11     9.4 

9.999281 
9.999047 
9.999122 
9.999129 
9.999095 

•-  5    6    6.60 

—  5  48  42.84 

-  6  16  20.75 

—  5  25  40.64 

-  5    8  34.79 

+ 

0    2    5.44 

0  40  30.8 

1  8    8.71 
0  17  28.6    | 
0    0  22.75  . 

Cambridge  (Mass.)  . 
Cape  of  Good  Hope  . 
Chapultepec 
Charkow  . 
Chicago    . 

+  42  22  47.6 
-  33  56     3.4 
+  19  25  17.5 
+  50    0  10.2 
+  41  50     1.0 

—  1 1  27.6 
+   10  39.0 

—  7  12.0 

—  1 1  20.5 

—  11  26.2 

9.999343 
9.999550 
9.999841 
9.999150 
9.999357 

-  0  23  41.05 

-  6  22    6.78 
+    128  26.20 

-  7  33    6.74 
+  0  42  15.02 

+ 
+ 
+ 

4  44  30.99 

1  13  54.74  , 
6  36  38.24 

2  24  54.7 

5  50  27.06 

Christiania 

Cincinnati  (New  Obs.) 
Cincinnati  (Old  Obs.) 
Clinton     . 
Coimbra  . 

+  59  54  43.7 
+  39     8  19.5 
+  39     6  26.5 
+  43     3  17.0 
+  40  12  25.8 

—  10    0.2 

—  11  15.8 

—  11  15.6 

—  1 1  28.9 

—  1 1  20.6 

9.998914 
9.999424 
9.999425 
9.999326 
9.999398 

-  5  51    5.89 
+  0  29  29.25 
+  0  29  47.01 

-  0    6  34.65 

-  4  34  37.54 

+ 
+ 
+ 
+ 

0  42  53.85 
5  37  41.29 
5  37  59.05 
5    1  37.39 
0  33  34.5 

Copenhagen 
Cordoba  . 
Cracow     . 
Dantzig    . 
Dor  pat 

+  55  41   13.6 
-31  25  15.5 
+  50     3  50.0 
+  54  21   18.0 
+  58  22  47.4 

—  10  43.9 
+  10  13.5 

—  11  20.3 

—  10  54.9 

—  10  17.6 

9.999011 
9.999608 
9.999149 
9.999043 
9.998948 

—  5  58  30.96 

—  0  51  23.84 

—  6  28    2.41 

—  6  22  51.34 

—  6  55    5.54 

+ 

0  50  18.92  1 
4  16  48.2 

1  19  50.37 
1  14  39.3 

1  46  53.5 

Dresden   . 
Dublin      . 
Diisseldorf 
Dun  Echt 
Durham    . 

+  51     2  16.8 
+  53  23  13 
+  51   12  25 
+  57     9  36 
+  54  46     6.2 

—  11  15.8 

—  11     1.9 

—  11  15.0 

—  10  30.2 

—  10  51.6 

9.999124 
9.999066 
9.999120 
9.998977 
9.999033 

-  6    3    6.88 

-  4  42  50.04 

-  5  35  17.04 

-  4  58  32.04 

-  5    1  52.24 

+ 

+ 
+ 

0  54  54.84 
0  25  22 
0  27    5 
0    9  40.0 
0    6  19.8 

Edinburgh 
J  Florence  . 

+  55  57  23.2 
+  43  46     4.1 

—  10  41.5 

—  11  29.9 

9.999005 
9.999308 

-  4  55  28.99 

-  5  53  13.54 

+ 

0  12  43.05 
0  45    1.5    , 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 

'Reduction 

Longitude 

Place. 

Latitude. 

to 
Qeooentrio 

!*«/>. 

Latitude. 

From  Washington. 

From  Greenwich. 

Geneva    . 

+  46  11  58.8 

—  11  30.1 

9.999246 

h    m      s 

-  5  32  48.81 

_ 

h    m      a 

0  24  36.77 

Georgetown 

+  38  54  26.2 

—  11  14.6 

9.999430 

+  00    6.20 

+ 

5    8  18.24 

Glasgow  (Missouri) 

+  39  13  45.6 

—  11  16.2 

9.999422 

+   1    3    5.93 

+ 

6  11  17.97 

Glasgow  (Scotland) 

+  55  52  42.8 

—  10  42.2 

9.999006 

-  4  51    1.44 

+ 

0  17  10.6 

Gdttingen 

+  51  31  47.9 

—  11  13.3 

9.999112 

—  5  47  58.28 

— 

0  39  46.24 

Gotha 

+  50  56  37.5 

—  11  16.3 

9.999127 

-  5  51    2.57 

_ 

0  42  50.53 

Greenwich 

+  51  28  38.4 

—  1 1  13.6 

9.999113 

-  5    8  12.04 

0    0    0 

Hamburg 

+  53  33     7.0 

—  11    0.8 

9.999062 

-  5  48    5.74 

— 

0  39  53.7 

Hanover  . 

+  43  42  15 

—  11  29.8 

9  999309 

-  0  19    4.13 

+ 

4  49    7.91 

Hastings-on-Hudson 

+  40  59  25 

—  11  23.6 

9.999378 

-  0  12  42.4 

+ 

4  55  29.64 

Haverford 

+  40     0  40.1 

—  11  19.8 

9.999402 

-  0    6  59.34 

+ 

5    1  12.70 

Helsingfors 

+  60     9  43.3 

—    9  57.1 

9.998909 

-  6  48    1.20 

1  39  49.16 

Hudson    . 

+  41   14  42.6 

—  1 1  24.4 

9.999371 

+  0  17  32.12 

+ 

5  25  44.16 

Ipswich    . 
Karlsruhe 

+  52     0  33.0 

—  11  11.0 

9.999100 

-  5  13    7.84 

— 

0    4  55.80 

+  49     0  29.6 

—  11  24.2 

9.999175 

-  5  41  48.55 

— 

0  33  36.51 

Kasan 

+  55  47  24.2 

—  10  43.0 

9.999009 

—  8  34  40.94 

_ 

3  16  28.9 

Kew 

+  51  28     6 

—  11   13.6 

9.999114 

-  5    6  56.94 

+ 

0    1  15.1 

Kiel 

+  54  20  29.7 

—  10  55.0 

9.999043 

-  5  48  47.80 

0  40  35.76 

Kiew 

+  50  27   11.1 

—  11   18.6 

9.999139 

-  7  10  12.68 

— 

2    2    0.64 

Konigsberg 

+  54  42  50.6 

—   10  52.0 

9.999034 

—  6  30  10.95 

— 

1  21  58.91 

Kremsmunster  . 

+  48     3  23.7 

—  1 1  27.0 

9.999199 

-  6    4  44.24 



0  56  32.2 

Leiden 

+  52     9  20.0 

—  11     9.8 

9.999097 

-  5  26    8.39 

— 

0  17  56.35 

Leipzig    . 

+  51  20     6.3 

—  11  14.3 

9.999117 

-  5  57  46.06 

— 

0  49  34.02 

Leyton 

+  51  34  34 

—  11   13.0 

9.999111 

-  5    8  11.17 

+ 

0    0    0.87 

Lisbon  {Marine  Obs. 

) 

+  38  42  17.6 

-  11   13.5 

9.999435 

—  4  31  47.04 

+ 

0  36  25.0     , 

Lisbon  {Royal  Obs.) 

+  38  42  31.3 

—  11  13.6 

9.999435 

-  4  31  27.36 

+ 

0  36  44.68 

Liverpool 

+  53  24     4 

—  11     1.8 

9.999066 

-  4  55  54.84 

+ 

0  12  17.2 

Liibec 

+  53  51  31.2 

—  10  58.6 

9.999055 

-  5  50  57.59 

— 

0  42  45.55 

Lund 

+  55  41  52.1 

—  10  43.8 

9.999011 

-  6    0  57.07 

— 

0  52  45.03 

Lyons 

+  45  41  40.0 

—   1 1  30.5 

9.999259 

-   5  27  19.90 

— 

0  19    7.86 

Madison   . 

+  43     4  37.0 

—   1 1  28.9 

9.999325 

+  0  49  24.11 

+ 

5  57  36.15 

Madras     . 

+  13     4     8.1 

—    5    3.3 

9.999926 

-10  29  11.46 

5  20  59.42 

Madrid     . 

+  40  24  30.0 

—  11  21.4 

9.999393 

-  4  53  26.64 

+ 

0  14  45.4 

Manheim  . 

+  49  29  11.0 

-  1 1  22.5 

9.999163 

-  5  42    2.56 

— 

0  33  50.52 

Marburg  . 

+  50  48  46.9 

—  11  16.9 

9.999130 

-  5  43  17.04 

— 

0  35    5.0 

Markree  . 

+  54  10  31.8 

—   10  56.2 

9.999047 

-  4  34  23.64 

+ 

0  33  48.4 

Marseilles 

+  43  18  19.1 

—  11  29.3 

9.999320 

-  5  29  46.68 

— 

0  21  34.64 

Melbourne 

-  37  49  53.3 

+  11    8.6 

9.999456 

-14  48    6.18 

— 

9  39  54.14 

Mexico 

.- 

+  19  26     1.3 

—     7  12.2 

9.999840 

+    1  28  14.63 

+ 

6  36  26.67 

Milan 

+  45  27  59.2 

—  1 1  30.6 

9.999265 

—  5  44  58.01 

— 

0  36  45.97 

Modena    . 

+  44  38  52.8 

—  11  30.6 

9.999285 

—  5  51  54.84 

— 

0  43  42.8 

Montsouris 

+  48  49  18.0 

—  11  24.8 

9.999180 

-  5  17  32.72 

— 

0    9  20.68 

Moscow    . 

+  55  45  19.8 

—  10  43.3 

9.999009 

-  7  38  28.94 

— 

2  30  16.9 

Mount  Hamilto 

a 

+  37  20  23.5 

—   11     5.5 

9.999468 

+  2  58  22.05 

+ 

8    6  34.09 

Munich 

+  48     8  45.5 

—  11  26.7 

9.999197 

-  5  54  38.17 

— 

0  46  26.13 

Naples 

+  40  51  45.4 

—  11  23.1 

9.999381 

-  6    5  12.94 

— 

0  57    0.9 

Nashville 

+  36     8  58.2 

—  10  57.3 

9.999497 

+  0  38  55.93 

+ 

5  47    7.97 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 

Place. 

Latitude. 

Reduction 

to 
Geocentric 
Latitude. 

Log  p. 

Longitude 

From  Washington. 

From  Greenwich. 

Natal 

Neuchatel 

New  Haven 

New  York  (Columb.  Coll.) 

New  York  (Rutherfubd) 

-  29°  50  4T0 
+  46  59  51.0 
+  41   18  36.5 
+  40  45  23.1 
+  40  43  48.5 

/     // 
+     9  55.2 

—  11  29.1 

—  1 1  24.6 

—  11  22.7 

—  11  22.6 

9.999642 
9.999226 
9.999370 
9.999384 
9.999384 

h     ra      s 

-  7  10  13.20 

-  5  36    2.24 

-  0  16  29.90 

-  0  12  18.40 

-  0  12  15.00 

ii     m      a        i 

—  2    2    1.16 

-  0  27  50.2 
+  4  51  42.14 
+  4  55  53.64 
+  4  55  57.04, 

Nice 

Nicolaeff . 
Odessa     . 
Ogden 
O-Gyalla . 

+  43  43  16.7 
+  46  58  20.6 
+  46  28  36 
+  41   13    8.6 
+  47  52  43.4 

—  J 1  29.8 

—  11  29.2 

—  11  29.8 

—  11  24.3 

—  1 1  27.4 

9.999309 
9.999226 
9.999239 
9.999372 
9.999204 

-  5  37  24.24 

-  7  16    6.14 

-  7  11  14.34 
+  2  19  47.52 

-  6  20  57.63 

-  0  29  12.20 

-  2    7  54.1    , 

-  2    3    2.3    j 
+  7  27  59.56  1 

-  1  12  45.59 

Olmiitz     . 

Oxford  (Mississippi) 
Oxford  (Raddiffe)     . 
Oxford  (University)  . 
Padua 

+  49  35  43 
+  34  22  12.6 
+  51  45  36.0 
+  51  45  34.2 
+  45  24    2.5 

—  11  22.1 

—  10  42.9 

—  II   12.0 

—  11   12.0 

—  11  30.6 

9.999160 
9.999540 
9.999 J 06 
9.999106 
9.999266 

-  6  17  14.64 
+  0  49  55.05 

-  5    3    9.44 

-  5    3  11.64 

-  5  55  41.17 

-  1    9    2.6    1 
+  5  58    7.09. 
+  0    5    2.6 
+  05    0.40 ! 

-  0  47  29.13 

Palermo  . 
Paramatta 
Paris 

Philadelphia     . 
Plonsk      . 

+  38     6  44 
-  33  48  49.8 
+  48  50  11.8 
+  39  57    7.5 
+  52  37  40.0 

—  11  10.2 
+   10  37.8 

—  11  24.8 

—  11  19.5 

—  11    6.9 

9.999449 
9.999553 
9.999179 
9.999404 
9.999085 

-  6     1  37.04 
- 15  12  18.24 

-  5  17  32.99 

-  0    7  33.58 

-  6  29  44.05 

-  0  53  25.0    | 
-10    4    6.2    , 

-  0    9  20.95 
+  5    0  38.46 

-  1  21  32.01 

Pola 

Portsmouth 
Potsdam  . 
Poughkeepsie   . 
Prague     . 

+  44  51  49.0 
+  50  48     3.0 
+  52  22  56 
+  41  41   18 
+  50     5  18.8 

—  11  30.6 

—  II  17.0 

—  11    8.4 

—  11  25.8 

—  11  20.2 

9.999280 
9.999130 
9.999091 
9.999360 
9.999148 

-  6    3  35.22 

-  5    3  48.14 

-  6    0  29.04 

-  0  12  38.44 

-  6    5  53.44 

-  0  55  23.18 
+  0    4  23.90 

-  0  52  17 
+  4  55  33.6 

-  0  57  41.4 

Princeton 
Pulkowa  . 
Quebec    . 
Rio  de  Janeiro . 
Rochester 

+  40  20  57.8 
+  59  46  18.7 
+  46  48  17.3 
-  22  54  23.8 
+  43     9  16.8 

—  11  21.2 

—  10    1.8 

—  11  29.4 
+    8  14.0 

—  11  29.0 

9.999394 
9.998917 
9.999231 
9.999782 
9.999324 

-  0    9  34.54 

-  7    9  30.71 

-  0  23  22.74 

-  2  15  30.63 
+  02    9.74 

+  4  58  37.50 
-  2    1  18.67; 
+  4  44  49.3 
+  2  52  41.41  ! 
+  5  10  21.78  j 

Rome  (ColL  Rom.)  . 
San  Fernando  . 
Santiago  de  Chile 
Schwerin . 
Senftenberg 

+  41  53  53.6 
+  36  27  41.5 
-  33  26  42.0 
+  53  37  38.2 
+  50     5  10.1 

—  11  26.3 

—  10  59.5 
+  10  34.4 

—  11     0.2 

—  11  20.2 

9.999355 
9.999490 
9.999561 
9.999061 
9.999148 

-  5  58    6.74 

-  4  43  22.44 

-  0  25  25.74 

-  5  53  52.74 

-  6  14    2.64 

-  0  49  54.70 
+  0  24  49.6    1 
+  4  42  46.30 

-  0  45  40.7 

-  1    5  50.6 

South  Hadley  . 

Speier 

St.  Louis . 

St.  Petersburg  . 

Stockholm 

+  42  15  18.2 
+  49  18  55.4 
+  38  38     3.6 
+  59  56  29.7 
+  59  20  33.0 

—  1 1  27.3 

—  11  23.2 

—  II   13.2 

—  9  59.8 

—  10    6.9 

9.999346 
9.999167 
9.999437 
9.998913 
9.998927 

-  0  17  51.75 

-  5  41  57.64 
+  0  52  37.07 

-  7    9  25.54 

-  6  20  26.04 

+   4  50  20.29 

-  0  33  45.6    1 
+  6    0  49.11 

-  2     1  13.5    1 

-  1  12  14.00  1 

Stony  hurst 

Strassburg  (New  Obs.) 
Strassburg  (Old  Obs.) 
Sydney    . 
Taschkent 

+  53  50  40 
+  48  34  59.7 
+  48  34  53.8 
-33  51  41.1 
+  41   19  32.2 

—  10  58.7 

—  11  25.5 

—  11  25.5 
+  10  38.3 

—  11  24.7 

9.999055 
9.999186 
9.999186 
9.999552 
9.999369 

-  4  58  19.36 

-  5  39  16.69 

-  5  39  14.53 
-15  13    1.58 

-  9  45  22.84 

+  0    9  52.681 

-  0  31    4.65 

-  0  31    2.49 ' 
-10    4  49.541 

-  4  37  10.80 

Toulouse . 
Turin 

+  43  36  47 
+  45     4     6.0 

—  11  29.7 

—  11  30.7 

9.999312 
9.999275 

-  5  14    3.14 

-  5  39    0.44 

-  0    5  51.1    1 

-  0  30  48.4    ! 
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POSITIONS  OF  OBSERVATORIES. 
(North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 


Place. 


Latitude. 


Seduction 
to 

Log/?. 

Geocentric 
Latitude. 

—  11  13.7 

9.999114 

—  11  9.8 

9.999448 

—  10  0.8 

9.998915 

—  11  10.2 

9.999098 

—  11  30.6 

9.999266 

—  11  26.6 

9.999195 

—  11  26.5 

9.999195 

—  11  26.6 

9.999195 

—  11  9.4 

9.999095 

—  11  14.5 

9.999430 

—  11  24.9 

9.999368 

—  11  0.9 

9.999063 

—  11  28.3 

9.999334 

4-  11  8.8 

9.999455 

—  10  52.3 

9.999035 

+  10  35.9 

9.999558 

—  11  28.5 

9.999216 

Longitude 


From  Washington.     From  Greenwich, 


Twickenham    . 
Univ.  of  Virginia 
Upsala 
Utrecht    . 
Venice 

Vienna  (Josephstadt) 
Vienna  (New  Obs.)  . 
Vienna  (Old  Obs.)   . 
Warsaw  . 
Washington 

West  Point 
Wilhelmshaven 
Williamstown  (Mass.) 
W  i  lliamsto  wn  ( Victoria) 
Wiina       . 

Windsor  . 
Zurich 


+  51  27  4.2 

4-38    2  1.2 

4-  59  51  31.5 

4-  52     5  10.5 

+  45  25  49.5 


+ 


4-48 
4-48 
4-48 
+  52 
4-38 


12  53.8 

13  55.4 

12  35.5 

13  5.7 

53  38.8 


4-41  23 
4-53  31 
4  42  42 
-37  52 
4-  54  41 


31 

52.0 

49 

7.2 

0 


-  33  36  28.9 
4-  47  22  40.0 


h     m       b 

5  6  58.94 
0    5  48.68 

6  18  42.23 
5  28  43.74 

5  57  37.44 

6  13  37.34 
6  13  33.26 
6  13  43.78 
6  32  19.44 
0    0    0 

0  12  22.71 

5  40  47.25 
0  15  18.6 

14  47  50.84 

6  49  23.94 

-15  1132.81 
•  5  42  24.64 


0  1  13.1 
5  14  00.72 

1  10  30.19 
0  20  31.7 

0  49  25.4 

1  5  25.3 
1    5  21.22 
1    5  31.74 
124    7.4 
5    8  12.04 

4  55  49.33 
0  32  35.21 
4  52  53.44 

9  39  38.8 

-  1  41  11.9 

-10    3  20.77 

-  0  34  12.6 


4- 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  I—  THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  son  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  sun  and  the  four  most  conspicuous 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic, 
the  equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time :  mean  solar  time ;  true,  or  apparent 
solar  time;  and  sidereal  time. 

Solar  Time. — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time*  between  two  successive 
transits  of  the  sun  over  the  same  meridian ;  and  the  hour-angle  of  the  sun  is  called  Solar  Time. 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun's 
transits  over  the  meridian  being  unequal  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

True,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time.  By  means 
of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time. — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sion of  the  stars  is  counted.     This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time.     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  the 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3m  56*  shorter  than 
the  mean  solar  day ;  365£  solar  days,  or  a  year,  being  divided  into  366£  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3™  46*  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day. — The  Civil  Day,  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each,  of  which  the  first 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty -four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o'clock,  A.  M.,  civil  lime,  is  January  8th,  14h,  astronomical  time;  and  January  9th,  2  o'clock, 
P.  M.,  civil  time,  is  also  January  9th,  2h,  astronomical  time.  #  The  rule,  theu,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this:  —  If  the  civil  time  is  marked  A.  M.9  take  one 
from  the  day  and  add  twelve  to  the  Iwurs,  and  the  result  is  the  astronomical  time  wanted  ;  if  the 
civil  time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astronomical  time,  is  had 
without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P.  M.  after  it,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  1  to  the  days,  and  write 
A.  M.  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock,  A.  M. 
civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow :  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sun's  Apparent  Right 
Ascension  and  Declination,  and  the  Equation  of  Time.  Adjoining  columns  contain  the  differ- 
ences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hour;,  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0h0,n0a.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon ;  if  east,  it  is  time  before 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian. altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1890,  May  31,  at  a  place  whose 

longitude  is  179°  40>,  or  llb  58m  40"  east  from  Greenwich: 

h      m      s 
Local  apparent  time  May  31,        0      0      0 

Longitude  from  Greenwich  ( subtracti ve )  .  .       11     58    40 

Greenwich  apparent  time    .  .  .  May  30,       12      1     20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12h.022 
after  Greenwich  apparent  noon  on  May  30,  or  llb.978  before  Greenwich  apparent  noon  on 
May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon         .  22.09 

May  31,  at  Greenwich  apparent  noon         .  .  21.14 

Difference  for  one  day  .....  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 

is  half  way  between  Greenwich  noon  and  the  time  of  observation ;  that  is,  for  6  hours  after 

Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.     Six  hours  is  0.25  of  a  day;  so  the 

calculation  is  as  follow :  — 

Difference  for  one  hour,  May  30     .            .            .  .  22,09 

Change  for  0.25  of  a  day  or  0".95  X  0.25  .  .  0.24 

Difference  at  6  hours  after  noon      .             .             .  .  21.85 
21  ".85  X   12.022  =  262".7  =  4'  22".7 

O         /         II 

Declination  at  Greenwich  noon,  May  30   .  .  N.  21  48  32.6 

Change  in  12.022  hours  (additive)  .  .  .  4  22.7 

Sun's  declination  at  time  of  observation    .  .  .  N.  21  52  55.3 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
is  llh.978  before  Greenwich  noon  of  May  31;  half  this  interval  is  about  0.25  of  a  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  21".38.     Then,  we  find:  — 

Declination  at  Greenwich  noon,  May  31  .    N.  21  57  11.5 

Product  of  21".38  X   1 1 .078  =  256".2  ( subtracti  ve )      .  4  16.2 

Sun's  declination  at  time  of  observation  .  .    S.  21  52  55.3 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch's  American  Practical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions 
are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun's  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  also 
given  on  page  I.  The  sun's  semfdiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun  to  the  altitude  of  the  centre ;  and  in  reducing  the  angular  distance  of 
the  limb  from  the  moon  or  some  other  object,  to  the  distance  from  the  centre  of  the  sun.  The 
sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of 
the  sun's  centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only 
has  been  observed.  The  quantity  found  in  this  column,  is  to  be  added  to  the  time  of  transit 
of  the  first,  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or 
eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  Tlie  Sun's  Apparent  Right  Ascen- 
sion, and  Declination,  the  Equation  of  Time,  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

.  The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon ;  and  is  equiv- 
alent to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  98.8565;  or  by  Table  IH,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditch's  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained :  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LII  of  Bowditch's  Navigator,  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  98.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II :  — 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1890,  May  15, 

9h  2m  308,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100°  2C,  or  6h40m40B,  west  of 

Greanwich. 

h    m    • 
Local  astronomical  mean  time  .  .  .  May  14,        21     2  30 

Longitude  from  Greenwich  (additive)  .  6  40  40 

Greenwich  mean  time  .  ....  May  15,  3  43  10 =3*. 7 194 
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Sun's  Right  Ascension.  *  Equation  of  Time. 

h    m      s  m     8 

May  15,  Greenwich  noon    .    3  28  48.16  May  15,  noon     .        .     3  51.32  (additive). 

H.  D.  9«.882  X  3.7194  .        .  +    0  36.76  H.  D.  —  0».026  X  3.72  —    0.10 

3  29  24.92  3  51.22 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  lh.9  after  noon,  have  been  used. 

The  equation  of  time  in  this  example  is  additive  to  mean  time.    Its  reduction  could  also  have  been  found 

by  Table  VI,  A.,  of  Bowditch's  Navigator,  but  to  seconds  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have:  — 

h    m     8 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon)  .  .      3  32  39.48 

Hourly  difference  1K8565X  3.7194 +    0  36.66 

Add  the  local  astronomical  mean  time  .  .  .  21     2  30  00 

The  required  sidereal  time  is  (rejecting  24b)  .  .  0  35  46.14 

The  reduction  0m36*.66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 

3h43m  10'.     Also,  by  Table  LI  of  Bowditch's  Navigator,  the  reduction  is  Cm  36*.7. 

3. — On  1890,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100°  1C  W.,  suppose  the  sidereal 

time  to  be  0h36m378.16,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time,  +  6b40m40",  or  +  6b.678. 

h    m     s 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)       .  3  28  42.93 

The  H.  D.  9".856o  X  6.678,  or  the  reduction  for  6*  40™  40"  in  Table  III  .  +     1     5.82 

The  sidereal  time  of  local  mean  noon  3  29  48.75 

The  given  sidereal  time  (+24b,  if  necessary  for  the  following  subtraction)    .  24  36  37.16 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon    .  21     6  48.41  =21  h.l  1345 

— 9«.8296  X  21.11345,  or  the  reduction  for  21^  6m  48-.41  in  Table  II     .  .  —    3  27.54 

The  required  astronomical  mean  time  is  .  May  14,  21     3  20.87 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Surfs  True  Longitude  and 
Latitude,  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  k' ;  X  representing  the  sun's  longitude  counted  from  the  true  equinox  of  the  date ; 
and  A',  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  0d.0).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun's 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  number 
of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  98.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reduciug  intervals  of  sidereal  time 
to  mean  solar  time;  or,  approximately,  from  Table  LII  of  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  au  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

h     m      8 
May  14,  the  mean  time  of  Greonwich  sidereal  noon  is         .  .    20  27  55.35 

The  H.  D.  —  D-.8296  X  6.678,  or  the  reduction  for  long.,  Table  II  —     1     5.64 

The  mean  time  of  local  sidereal  noon  .  .  .  20  26  41). 71 

Add  the  given  sidereal  time    .  0  36  37.16=0''. 6 103 

The  sum  is 21     3  26.87 

—  9-.8206  X  0.6103,  or  the  reduction  for  0»»  36m  37-.2  in  Table  II    .  —    0    6.00 

The  required  astronomical  mean  time  .  .  May  14,  2]     3  20.87 
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Page  IV  contains  The  Moorfs  Semidiameter  and  Equatorial  Horizontal  Parallax,  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch's 
Navigator ,  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1890,  May  21,  I01',  P.  At.,  Gieen- 
wich  mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  May  21   is  3"; 

then, 

12h     :     10*     =     3"     :     2".5, 

which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter  is  decreas- 
ing.    The  moon's  semidiameter  then,  for  May  21,  10b,  is  14'  57".7  —  2".5,  or  14'  55".2. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  moon. 
When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon's  Upper  Transit  at  Greenwich,  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitude,  by 
means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the  moon's  meridian 
passage  at  any  other  place,  may  be  computed.  The  reduction  may  be  taken  by  simple  inspec- 
tion from  Bowditch's  Table  XXVIII.  The  last  column  of  this  page  contains  the  Age  of  the 
moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon's  Right  Ascension,  and  Declination,  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompauied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  Diff.for  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the  product 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1890,  May  1, 
10h  10m  308,  astronomical  mean  time  at  Greenwich :  — 

Right  Ascension.  Declination. 

May  1,10b 12  25    5.32 N.     2  48  3o!s 

Diff.  R9541  X  10.5  .  =      +  20.52  13".2I2  X  10.5      =        —_  2  18.7 

May  1,10*10"  30-    .  .     12  25  25.84      .  N.    2  46  11.8 

The  differences  interpolated  for  5m.2  =  0h.09  are,  for  the  right  ascension  K9553,  and  for  the  declination 
13".234,  whieh  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's  Perigee  and 
Apogee ,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date ;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  east  side  of 
the  moon. 

EPH  90 — 32—2 


USE  OF  THE  TABLES.  499 

An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for  errors  of 
his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  1";  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  of  the  Difference.  It  is  given  fof  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P.  L.  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  tlie  Almanac;  and 
from  the  proportional  logarithm  of  this  difference,  as  found  in  the  Navigator,  subtract  the 
P.  L.  of  Diff.  taken  from  the  Almanac. 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac-distance  is  used;  to  be 
subtracted  from  the  hours  of  Greenwich  time,  wlien  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  of  small 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufficiently  exact.  To  correct,  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 
of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 
of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 
the  lunar  distance  will  be  his  longitude.  A  longitude  derived  by  this  method  should  always  be 
considered  as  uncertain  by  5'  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1890,  May  12, 
the  corrected  distance  of  the  moon's  centre  from  that  of  a  Aquilsa  is  48°  12': — 

Corrected  distance  .... 

Distance  in  Ephemeris  May  12,  VIh     . 

Difference  .... 

Time  from  VI1'  {before) .... 
Corr.  for  2d  Diff.,  Table  I 
Greenwich  mean  lime  May  12. 
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.  48  12  0 

.  48  26  19 

PL. 

0.3860 

0  14  19 

P.L. 

1.0994 

h  m   a 

— 0  34  49.5 

PL. 

0.7134 

+     14.5 

5  25  25.0 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  redaction  of  the  Greenwich 
time  would  be  found  thus:  — 

From  Ephemeris  .  .    P.L.  0/3860 

Diff.  of  distances,  14' 19"  =  859" log  2.9340 

Red.  of  Greenwich  time,  2089«.5==0*34«*49».5  .log  3.3200 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  last  two  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  left  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eqyx  of 
Jan,  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formular  or  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  421, 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.     The 
column  Apparent  Obliquity  of  the  Ecliptic  (  Hansen  )  gives  the  true  inclination  of  the  earth's 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon's  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox ;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R.  A.  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude,  from  January  0  to  each  of 
the  dates  following.  The  Suri*s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  Sun's  Equatorial  Horizontal  Parallax,  given  in  the  next  column,  is  the  angle  subtended  by 
the  radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  II—  THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulas  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Stetjve.  The  formulas  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star- Numbers,  A,  B,  C,  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers:  — 

Computation  of  the  apparent  place  of  a  Hydra  for  1890,  Feb.  14,  for  the  upper  transit  at  Washington. 


(Star-Catalogue)    log  a       0.4699 

log  b      7.8690 

logc 

8.7159  n 

log  d       8.6315 

(Page  281)              log  A      9.2830  n 

log  2?      9.2743  n 

log  C 

1.1943  n 

log  D      1.0521 

(Star-Catalogue)    log  a'      1.1898  n 

log  b'      9.8032  n 

logc' 

9.7158 

log  df      9.0407 

log  .4  a   9.7529  n 

log  Bb  7.l433n 

log  Cc 

9.9102 

log  Dd  9.6836 

log  .4  a'  0.4728 

log  Bb'  9.0775 

leg  Cc 

'  0.9101  n 

logDd'  0.0928 

Mean  Place,  1890.0,  (page  296)      a0  = 

tarns 
9  22  10.925 

<J0  =  - 

O        t         II 

8  10  55.80 

Aa=* 

—    0.566 

Aa'=* 

+    2.97 

Bb  = 

—    0.001 

£*'  = 

+    0.12 

Cc  = 

+    0.813 

Cc'  = 

—    8.13 

Dd  = 

+    0.483 

Dd*=> 

+    1.24 

E    = 

—    0.003 

v= 

0.00 

T   fi  = 

0.000 
9  22  11.651 

Apparent  Place,  1890,  Feb.  14,       a  = 

8  10  59.60 

Pages  286 — 292  contain  the  Independent  Star-Numbers,  which  can  be  used  for  the  same  pur- 
pose. The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formulas  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  a,  b,  c,  d,  of,  I/,  d,  d'.  The  independent  star-numbers  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers :  — 

Computation  of  the  apparent  place  of  a  Hydra  for  1890,  Feb.  H9for  the  upper  transit  at  Washington. 


ao  =  140  33 

A* 

>=- 

.     8  10.9 

G=182°48 

G+a0 

323°  21 

H  =305  49 

H+a0 

86  22 

logTV 

8.8239 

log  tV                 8.8239 

a« 

» 

h     m       ■ 

9  22  10.925 

log* 

0.5860 

log  A                    1.2852 

/ 

= 

—     0593 

log  sin  (G-H*„)  0.7759  n 

log  sin  (/Tf*o)  9.9991 

<*> 

= 

+    0.022 

log  tan  d0 

9.1577  n 

log  sec  So            0.0044 

« 

= 

+     1.296 

log  (*) 

8.3435 

log  (A)                0.1126 

Tf* 

= 

0000 

Apparent  R.  A., 

a 

= 

9  22  11.650 

log* 

0.5860 

log  A                    1.2852 

So 

— 

8  10  55'iiO 

log  coB(G-f-ao)  9.9043 

log  cob  (H+Oo)  8.8019 

<w 

= 

+    3.09 

log  (4*0 

0.4903 

log  sin  Jo           9.1 532  n 

(A') 

= 

—     0.17 

log  (A')               9.2403  n 

(0 

= 

—    6.72 

iV 

= 

0.00 

log  t 

0.8317  it 

Apparent  Dec., 

(J 

=  — 

8  10  59.60 

log  COB  (?o 

9.9956 

log  « 

0.8273  n 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1889,  or  the  moment  when  the  sun's  mean  longitude  is  280°. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working -catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian;  and,  in  order  to  have  the  expres- 
ions  for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  nortb  pole,  and  therefore  exceed  90°.  The  time  of  observation  and  the  setting  of 
the  circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  the  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  fie  Id -astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  X  Ursae 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Date,  in  order  that  each  transit  above  and  bolow  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2 ;  the  lower  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit ;  so  that  each  intermediate  transit 
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may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365—376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Ephem- 
eris  for  the  Meridian  of  Greenwich, 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit,  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated ;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 411  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  planets  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments  of  all  those 
transits  over  the  meridian  of  Washington  which  can  be  observed. 


PART  III— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  415 — 420  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  the 
sun  which  occur  during  the  year 
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The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow :  — 

On  the  line  " Eclipse  begins"  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "Central  eclipse  begins"  when  the  axis  of  the  moon's  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

" Central  eclipse  at  noon"  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

" Central  eclipse  ends"  and  "  Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time:  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1890,  Dec.  11,  begins 
at  Hobart  Town. 

We  compare  the  distance  of  the  place  from  the  curves  of  14h  and  15h  and  we  find  it  to  corres- 
pond to  about  22  minutes,  therefore  the  time  of  beginning  is  approximately  14h  22m,  which 
is  probably  correct  to  within  2  or  3  minutes.  Changing  to  local  mean  time  the  result  will 
be:  — 

h      m 

Greenwich  mean  time Dee.  11,  14  22 

Longitude  East +      9  49.3 

Local  mean  time Deo.  12,  0  11.3 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit.  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres.of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  J£,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  X,  and  directed  toward  the  north ;  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  p.  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 
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The  quantities  I  and  V  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  I  cor- 
responding to  the  penumbra,  and  V  to  the  umbra,  or  annulus.  The  notation  is  that  of  Chauve- 
net's  Spherical  and  Practical  Astronomy,  in  which  V  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles/  and/7,  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
the  respective  shadow-cones  make  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  a?,  y  and  ;u,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows :  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  the  ra.dius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  £,  j)  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 
( 1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 
represented  by  p  cos  <p'  and  p  sin  </,  p  being  the  distance  from  the  centre  of  the  earth,  and  <p*  the 
geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 
following  table  by  the  formulae — 

p  cos  tf  s=  J  cos  f 
sin  <p 


p  sin  <p* 
ip  being,  as  usual,  the  geographic  latitude. 


G 


Table  for  Computing  the  Geocentric  Co-ordinates  of  a  Place,' 


5 
10 
15 
20 
25 
30 
85 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 


Log*. 

0.00000  , 

o.ooooi  I 

0.00005  * 

0.00010  * 

0.00018  I 

0.00027  * 

0.00038  " 

0.00050  " 

0.00062  " 

0.00075  " 

0.00088  " 

0.00101  " 

0.00113  " 

0.00124  " 

0.00133  I 

0.00141  I 

0.00146  * 

0.00150  * 

0.00151  1 


Log  e. 


0.00302 
0.00300 
0.00297 
0.00292 
0.00284 
0.00275 
0.00264 
0.00252 
0.00239 
0.00226 
0.00213 
0.00201 
0.00189 
0.00178 
0.00169 
0.00161 
0.00155 
0.00152 
0.00151 


9 
3 
5 

8 

9 

11 

12 

13 

13 

13 

12 

12 

11 

9 

8 

6 

3 

1 


BPH  90  -32—9 


506  THE  AMERICAN  EPHEMERIS. 

For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  d,  cos  d,  and  //.     Put: 
X9  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be: — 

£  =  p  cos  y/  sin  ( n  —  X  ) 

7)  sa  p  sin  ^'  cos  d  —  /o  cos  ^'  sin  d  cos  ( /i  —  X  ) 

C  =  /t>  sin  ^  sin  d  +  />  cos  y'  cos  (Z  cos  (^  —  X) 
and  their  variations  in  one  minute  of  mean  time  will  be:  — 

?  =  [7.63992]  p  cos  <p'  cos  (/i  -  X) 

r/  =  [7.63992]  p  cos  ?'  sin  d  sin  (/£  -  >l )  =  [7.63992]  £  sin  d 

C  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  xf  and  y7.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulae :  — 

m  sin  M  =  x  — -  £ 
m  cos  M  =  y  —  y 

n  sin  N  =  xf—  £' 

n  cos  N  =  y7—  rf 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 
is  computed  by  the  formula 

L  =  Z— Ctan/ 

I  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 
we  shall  have — 

m  =  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 

time  is  computed  thus :     Find  the  angle  4'  from  the  equation, 

.     ,      m  sin  (M  —  N) 
sin  <l>  = y-j L 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  (f>  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  4'  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  ^  for  which 
cos  ip  is  positive.  This  value  lies  between  the  limits  +  90°  and  —  90°.  The  correction  t  to 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  __         m  cos  ( iW  —  N)         L  cos  <p 

~~  n  n 

For  ending :  __         m  cos  ( M  —  JV)         L  cos  ifi 

~~   ~~  n  ^n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.  These  approximate  times 
may  be  derived  from  the  chart  of  the  eclipse.  The  computation  for  the  first  assumed  time  will 
give  a  small  value  of  r  which,  applied  to  the  assumed  time,  will  give  a  nearly  correct  time  for 
the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will  give  an 
inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a  small  and 
nearly  correct  value  of  t,  to  be  applied  to  the  assumed  time  for  the  end,  and  a  large  negative 
and  inaccurate  one  to  be  subtracted  for  the  beginning.  We  shall  thus  deduce  two  times  of  each 
phase  only  one  of  which  is  to  be  considered  approximately  correct. 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  t,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection r,  multiplied  by  the  sine  of  the  sun's  hour-angle,  (/i— A),  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  r2  sin  (/*— A)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  0m,001  t2. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  further  corrections  and  computations 
may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact. — The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 
For  beginning :  P  =  N  —  #  ±  180° 

For  end :  P  =  N  +  <p 

it  being  assumed  that,  in  each  case,  the  value  of  4'  is  taken  between  the  limits  ±  90°. 


Computation  of  the  Solar  Eclipse  of  1890,  June  16 — 17,  for  Port  Suda  Light-housey  in  the  Island  of  Candia 

Latitude,     <p  =  +    35°  27/  55// 
Longitude,  X  =  —    24°    9'  30// 
Constants  for  the  given  place :  — 

,»  sin?' =  9.76116 
p  cos  9/:=  9.91136 
From  the  Eclipse  Chart  the  approximate  times  of  the  phases  are  found  to  be  as  follow :  — 

d      h      m 

Beginning      June  16  20     0      ) 


Annulus 
Ending 

21  40      >      Greenwich  Mean  Time. 
23  30      ) 

Mean  Time, 

Beginning. 
2011     0™ 

Annulus. 

21h  40m 

Ending. 

23h30m 

X 

n-x 

299°  51  12 

-  24    9  30 

324    0  42 

324  51     6 

-  24    9  30 

349    0  36 

0      1     u 
352  21     0 

-  24     9  30 

16  30  30 

p  cos  <p ' 
sin  {fi— X) 

9.91136 
9.76909  n 

9.91136 
9.28021  n 

9.91136 
9.45355 

log* 

9.68045  n 
-      0.47912 

9.19157  n 
-      0.15544 

9.36491 
+     0.23169 
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Beginning. 

Annulns. 

Ending. 

Mean  Time, 

20*    0m 

21*40* 

23*  30» 

p  sin  <p' 

9.76116 

9.76116 

9.76116 

coad 

9.96275 

9.96274 

9.96274 

9.72391 

9.72390 

9.72390 

(i) 

+ 

0.52955 

+  0.52955 

+ 

0.52955 

p  COS  ip* 

9.91136 

9.91136 

9.91136 

sin  d 

9.59884 

9.59887 

9.59890 

cos  (/.  — ^) 

9.90802 

9.99196 

9.98174 

9.41822 

9.50219 

9.49200 

(2) 

+ 

0.26195 

+  0.31783 

+ 

0.31046 

(l)-<2)                         , 

+ 

0.26760 

+  0.21172 

+ 

0.21909 

p  sin  f7 

9.76116 

9.76116 

9.76116 

sind 

9.59884 

9.59887 

9.59890 

9.36000 

9.36003 

9.36006 

(3) 

+ 

0.22909 

+  0.22910.   • 

+ 

0.22912 

p  cos  p7 

9.91136 

9.91136 

9.91136 

cos  d 

9.96275 

9.96274 

9.96274 

COS  (/i— A) 

9.90802 

9.99196 

9.98174 

9.78213 

9.86606 

9.85584 

(4) 

+ 

0.60552 

4-  0.73462 

+ 

0.71753 

(3)+(4) 

+ 

0.83461 

+  0.96372 

+ 

0.94665 

const,  log 

7.63992 

7.63992 

7.63992 

pC08<pf  COB  (fJL—X) 

9.81938 

9.90332 

9.89310 

log*' 

7.45930 

7.54324 

7.53302 

£' 

• 

+ 

0.002879 

+  0.003493 

+ 

0.003412 

const,  log 

7.63992 

7.63992 

7.63992 

l°g* 

9.68045  n 

9.19157  n 

9.36491 

sin  d 

9.59884 

9.59887 

9.59890 

logV 

6.91921  n 

6.43036  n 

6.60373 

*' 

— 

0.000830 

-  0.0002694 

+ 

0.0004015 

x-S 



0.52900 

-  0.00205 

+ 

0.54666 

y-v 

— 

0.17331 

-  0.00597 

+ 

0.10823 

&-? 

+ 

0.005626 

+  0.005014 

+ 

0.005095 

f-1 

+ 

0.001949 

+  0.001380 

+ 

0.0006965 

msvckM 

9.72346  n 

7.31 175  n 

9.73772 

fflCOSJkf 

9.23882  n 

7.77597  n 

9.03435 

tan  M 

0.48464 

9.53578 

0.70337 

M 

251°  51' 38" 

198°  57'  0" 

78°48'5" 

cos  M 

9.49322  n 

9.97580  n 

9.28828 

logm 

9.74560 

7.80017 

9.74607 

nsin  JV 

7.75020 

7.70018 

7.70714 

ncosiV 

7.28981 

7.13988 

6.84417 

taniV 

0.46039 

0.56030 

0.86297 

2V 

70°53/34// 

74°36/42// 

t 

*2°11'37" 

cosiV 

9.51500 

9.42384 

9.13298 

logn 

7.77481 

7.71604 

7.71119 
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Greenwich  Mean  Time 

S 

Beginning. 

20*    0m 

Annulus. 

21*40m 

Ending. 

23n30» 

logC 

9.92149 

9.98395 

9.97619 

tan/ 

7.66294 
7.58443 
0.00384 

7.66083 
7.64478 
0.00441 

7.66294 
7.63913 
0.004356 

I 

0.56097 

0.01519 

0.561250 

L 

0.55713 

0.01078 

0.556894 

sin  (M-N) 

8.22763  n 

9.91683 

8.77211  n 

logm 

9.74560 

7.80017 

9.74607 

colog  L 

0.25404 

1.96752 

0.25423 

sirup 

8.22727  n 

9.68452 

8.77241  n 

4> 

-  0°58/l// 

28°55'25" 

-  3°23/36// 

log?? 

1.97079 

0.08413 

2.03488 

cos(AT-iV) 

9.99994  n 
1.97073  n 

9.75134  n 
9.83547  n 

9.99924 
2.03412 

m 
n 

cos  (M-N) 

+ 

93m.482 

" 

f  0m.6846 

-108»172 

logL 

9.74596 

8.03248 

9.74577 

cos<p 

9.99994 

9.94214 

9.99923 

colog  n 

2.22519 
1.97109 

2.2S396 
0.25858 

2.28881 
2.03381 

Lcoscp 
n 

T 

93m.560 

qFlm.8137 

±108»098 

T 

T 

d     h 
June  16,  20 

-0*078 
0.000 

-  1.1291 
+  2.4983 

21     40.0000 

-     0.074 
23    30.000 

t 

June  16,  19 

59.922 

21 
21 

38.8709 
42.4983 

23    29.926 

X 

1 

36.633 

1 

36.6333 

1     36.633 

Local  Mean  Time 

June  16,  21 

36.555     16 

23 
23 

15.5042       * 

19.1316     17   l      6'559 

Duration  of  Annulus 

3m37g.6 

Therefore  we  have  finally 

Beginning  of  the*  eclipse 
Beginning  of  annulus 
End  of  annulus 

June 

d      h     m       a 

16  21  36  33.3 
16  23  15  30.3 
16  23  19    7.9 

/      Local  Mean  Time. 

End  of  the  eclipse 

17     1     6  33.5 

) 

. 

Angle  of  position : 

Beginning. 

Ending; 

N 

o 

70 

53.6 

82     11.6 

*( 

4-  180) 

179 

2.0 

•"" 

3    23.6 

P 

251 

51.6 

78    48.0 
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Elements  of  Occult  at  ions. — Pages  422 — 447  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  those 
headed  RecTns  from  1890.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
at  the  beginning  of  1890  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  .moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth:  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circumscribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment 
Columns  x/  and  y'  give  the  hourly  variation  of  x  and  y.  The  .linear  unit  in  these  columns  is 
the  earth's  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  <pf  and  p  cos  jp7,  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulae, 

sin  <p 
p  sin  <p'  = — jf- 

p  cos  iff  =  F  cos  <p 
already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H  —  X 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  A0,  putting 

h0=H-X 
where  A  is  the  longitude  west  of  Washington. 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downbs's 
table,  on  pages  150 — 451.      This  correction  will  have  the  same  sign  as  h0. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus :  Compute  the  quanti- 
ties £0,  £'  and  t  from  the  formulae, 

£0  =  p  cos  c'  sin  h0 

*'-  [9.4192]  cos  (A„  +  £M 


a/  —  £' 

t  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
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By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  0h.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate  times 
of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

T,  =  T  -   0h.5 

t2  =  r  +  0h.5 

T,  the  Washington  mean  time  of  .geocentric  conjunction  in  R.  A. 

d,  the  declination  of  the  star. 

(2)  Compute  for  the  moments  T  +  ri  and  T  -f-  r2  the  following  quantities,  in  which  we  write 
t  for  each  of  the  quantities  tx  and  r2.     The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 
£    =  p  cos  <p'  sin  ( h0  +  t  ) 

j)    ==  p  sin  <p'  cos  d  —  p  cos  <f'  sin  d  cos  (A0  +  r ) 
£'  =  [9.4192]  p  cos  <p'  cos  (h0  +  t) 

if  =  [9.4192]  p  cos  ?'  sin  d  sin  ( h0  +  t)  ==  [9.4192]  £  sin  d 
x  =*  a/  r 
y  =  Y+^r 
Compute  m,  Jkf,  n  and  JV  from  the  equations 

m  sin  M  =  x  —  £ 
m  cos  M  ssb  y  —  i) 
n  sin  JV  =  x/  —  £' 
n  cos  JV  s=  y7  —  r/ 

»'  =  ^  =  [8.2218]  n 
sin     0     =  [0.5650]  m  sin  (M  —  JV) 
Then,  tx  and  t8  from  the  equations 

tx  =  —  ™  cos  ( Jlf  —  JV)  —  L~:—7 — ^  cos  ip     (Beginning.) 

^=-5cos(7lf-JV)  +  [-?^ycos^      (End.) 

The  quantities  t\  and  <2  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
times  T  +  tx  and  T+  r2  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  tx  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  £,  17,  x  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V  (*_£)t+  (y-yy  r.  0.2723 

If  log  m  sin  ( M  —  JV)  =  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine  whether,  numerically,  sin  <p  <  1,  or  sin  <fi  >  1.  In  the  latter  case,  the  impossible  value  of 
sin  tp  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  4'  =  90°,  or  270°,  according 
as  sin  («W—  JV)  is  positive  or  negative ;  and  for  finding  the  time  of  nea^st  approach, 

m  cos  (M  —  JV) 


n> 
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Putting  n  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

*  [m  sin  ( M  -  N)  -  0.2723] 

disregarding  the  sign  of  sin  ( M  —  N) ;  or,  allowing  for  the  augmentation  of  the  semidiameter, 

*[msm(M-N)  -0.2723]  [1  +  *sm*] 
where 

z  a  p  cos  <p '  cos  d  cos  ( h0  +  t)  +  p  sin  ^  sin  d 

The  position-angle  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formula? :  — 

P  as  N  —  tp  for  immersion, 

P  =  N  +  <f>±z  180°      for  emersion, 

it  being  supposed  that  the  value  of  </',  in  each  case,  is  taken  between  the  limits  zb  90°. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

i  +  ty' 

in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.     Then 

F^P-  C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  X  Sagittarii,  on  1890,  Aug. 
25,  for  Ann  Arbor,  Mich.,  whose  position  is 

cp  «  +  42°  1C.8 
X  =  +    0*  26-V72 
Constants  for  the  given  place, 

log  p  sin  <p>  =s  9.82561 
log  p  cos  <p'  =•  9.86981 
From  the  table  of  elements,  page  438,  we  have 

H  =  +  0h3m.l 
Ao  =  Jff-A«-0h23m.62 

From  Downbs's  Table,  pages  450 — 451,  or  from  the  formulae  on  page  510,  we  find  the  cor- 
rection to  the  Washington  mean  time  of  geocentric  conjunction  as  given  on  page  438  to  be 
— 9.m73,  therefore  the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is 
7h  57m.57. 

Assuming  the  duration  to  be  one  hour,  we  shall  have  by  first  subtracting  and  then  adding  30 
minutes,  the  corrections  to  be  applied  to  the  Washington  mean  time  of  geocentric  conjunction 
to  obtain  the  approximate  Washington  mean  times  of  immersion  and  emersion  to  be  used  in  the 
computation,  thus : 


b     m 

h      m 

Tl  -  -  0  39.73 

T  + 

rx  =  Aug.  25, 

7  27.57 

rf  »  +  0  20.27 

T  + 

t%  =  Aug.  25, 

Immersion, 
h      m 

8  27.57 

Emersion, 
b      m 

i  Mean  Time,                 Aug.  25, 

7  27.57 

8  27.57 

K 

-     0  23.62 

— 

0  23.62 

r  (in  sidereal  time) 

-     0  39.839 

+ 

0  20.292 

*0  +  T 

-     1     3.459 

— 

0    3.328 

A„  +  *  (in  arc) 

-  15°  51'  53" 

— 

0*  49/  55" 
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Immersion. 

Emersion. 

Mean  Time,                  Aug.  25, 

i 

^27^.57 

8h27m.57 

p  COS  if* 

9.86981 

9.86981 

sin  (ho  +  t) 

9.43675  it 

8.16196  n 

log* 

9.30656  n 

8.03177  it 

£ 

— 

0.20256 

— 

0.010759 

/osinp' 

9.82561 

9.82561 

cos  d 

9.95556 

9.95556 

log  />  sin  ^'  cos  d 

9.78117 

9.78117 

(i) 

+ 

0.60420 

+ 

0.60420 

/>  C08  <p ' 

9.86981 

9.86981 

sin  <2 

9.63368  n 

9.63368  it 

cos  (h0  +  t) 

9.98314 

9.99995 

log  /t)  cos  <p*  sin  rf  cos  (A0  +  r) 

9.48663n 

9.50344  it 

w 

— 

0.30664 

— 

0.31874 

(l)-(2)                    -  , 

+ 

0.91084 

+ 

0.92294 

const,  log 

9.41920 

9.41920 

log  p  cos  tp1  cos  (A0  +  t) 

9.85295 

9.86976 

log.-' 

9.27215 

9.28896 

> 

+ 

0.18713 

+ 

0.19452 

const,  log 

9.41920 

9.41920 

logf 

9.30656  n 

8.Q3177  it 

sin  d 

9.63368  n 

9.63368  it 

log  r/ 

8.35944 

7.08465 

V 

+ 

0.02288 

+ 

0.001215 

logo7 

9.77945 

9.77945 

logT 

9.82097  n 

9.52870 

logo; 

9.60042  n 

9.30815 

07 

— 

0.39850 

+ 

0.20330 

tf-C 

— 

0.19594 

+ 

0.21406 

logy7 

8.47422  it 

8.47422n 

logr 

9.82097  n 

9.52870 

logy'r 

8.29519 

8.00292  it 

Vr 

+ 

0.01973 

— 

0.01007 

Y 

+ 

0.92120 

+ 

0.92120 

Y+y*T=y 

+ 

0.94093 

+ 

0.91113 

y--* 

+ 

0.03009 

— 

0.01181 

&  -P 

+ 

0.41467 

+ 

0.40728 

y'-l' 

— 

0.05268 

— 

0.03101 

log  m  sin  M 

9.29212  it 

9.33053 

log  fit  cos  M 

8.47842 

8.07225  it 

tan  M 

0.81370  n 

1.25828  n 

M 

278°43/50" 

93°  9>  29" 

cos  ifcf 

9.18124 

8.74106  it 

logm 

939718 

9.33117 
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Washington  Mean  Time, 


Immersion. 

imersion. 

,                  Aug.  25, 

7h27m.57 

81,27in.57 

log  n  sin  N 

9.61770 

9.60989 

log  n  cos  N 

8.72165  n 

8.49157  n 

OmN 

0.89605  n 

1.11832  n 

N 

97°  14'  25" 

94°  21'  17" 

cosN 

9.10048  ft 

8.88042  n 

log  It 

9.62117 

9.61115 

colog  60 

8.22185 

8.22185 

logn' 

7.84302 

7.83300 

const,  log 

0.56500 

0.56500 

logm 

9.29718 

9.33117 

sin  (M-N) 

8.41509  n 

8.31982  n 

SUl(p 

8.27727  n 

8.21599  n 

<fi 

—         l°5/6// 

—     0Q  56/31// 

1     m 

1.45416 

1.49817 

cos  (M—N) 

9.99985  n 

9.99990 

\og%cos(M-N) 

1.45401  n 

149807 

const,  log 

9.43500 

9.43500 

co  log  it' 

2.15698 

2.16700 

COS(f> 

9.99992 

9.99994 

1.59190 

1.60J94 

--,cos(i»f-iV) 

+     2&445 

-     3L483 

[9.43500] 

^ ; J  COS  •/' 

n 

+     39.075 

+     39.989 

U 

-     10.630 

+       8.506 

7  27.570 

8  27.570 

>f  phase,     Aug.  25, 

7  16.940 

8  36.076 

X 

0  26.720 

0  26.720 

}f  phase,     Aug.  25, 

6  50.220 

8     9.356 

Prediction  of  Many  Occultations  for  a  Given  Place. — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  422 — 447,  gives  if,  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction.     The  corresponding  geocentric  hour-angle  at  the  place  will  be 

h0  =  H  —  X         (  X  =  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  condition 
£  =s  x;  or,  using  the  values  of  £  and  a?, 

p  cos  <p '  sin  h  =  xf  t 
h  being  the  west  hour-angle  of  the  star  at  the  moment  in  questiou,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.     We  shall  therefore  have, 

A  =  Ao  +  r 
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for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.    In  srictness,  r 

should  here  be  multiplied  by  the  factor  1  +  ---  ^  because  the  star  moves  a  little  more  than  15° 

in  an  hour  of  mean  time ;  but  the  error  arises  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  cos  q> *  sin  (A©  +  *)  ■»  **  T 

The  quantities  A»  and  a/  being  derived  immediately  from  the  data  of  the  Ephcmeris,  the  quan- 
tity r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
ho  and  a/.    The  computation  of  r  is  effected  as  follows.     We  have 

sin  (A0  +  r )  =»  sin  h*  +  2  sin  J  r  cos  (  A©  +  4  T)  (1) 

The  value  of  r  in  arc  being  seldom  more  than  24°  we  may  put  r  itself  for  2  sin  }  r.  The 
equation  will  then  become 

p  cos  ip '  sin  A»  +  r  p  cos  $/ cos  (A©  +  Jt)  »*/t 

from  which  we  find 

T  ^  P  cos  <p*  sin  ftp „ 

a/  —  f>cos  p'cos  (A*  +  Jt)  *  ' 

To  tabulate  t,  we  must  first  have  a  table  of  the  quantities 

f  a^coa^sinA 

£'  —  [9.41916]  p  cos  f'  cos  A  w 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  ?©  for  the 
value  of  £  corresponding  to  A  =  A0  and  ft  for  the  value  of  £'  corresponding  to  A  «=  A,  +  J  r, 
we  shall  have 


a/- ^ 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  £'i  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  converge 
so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  comparing  values  of  r  for  the  two 
extremes  of  a/,  namely,  a/ =0.48  and  a/ =0.60,  because  the  approximate  values  of  r  can  then 
be  interpolated  for  all  the  intermediate  values  of  vf.     For  the  first  approximation  may  be  taken — 


Jr-o^singA*     (for  a/ =  0.48) 
4r  =  40msin|Ao     (for  a/  —  0.60) 


(5) 


or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downes's  table,  pages  450 — 451.  It 
will  be  best  to  make  the  computation  for  every  SO™  of  A0,  and  to  find  the  intermediate  values 
of  t  for  every  10*  by  interpolation.  Then  for  each  30™  of  AQ  we  take  £'  from  a  table  with 
the  argument  A©  +  \  r,  and  log  £  with  the  argument  A0,  and  thence  compute  t  by  (4).  If  the 
value  of  r  thus  arrived  at  differs  more  than  3m  from  that  employed  in  taking  out  £>,  a  new 
value  may  be  used  to  correct  £',  and  the  computation  may  be  repeated.  The  values  corre- 
sponding to  a/  a  0.51,  a/ =  0.54,  and  a/  =0.57,  can  then  be  computed  with  the  single  interpo- 
lation of  approximate  values  of  r,  and  afterward  the  table  can  be  extended  by  interpolation  to 
every  0.01  of  a/  between  a/  =  0.48  and  a/  =  0.62.  It  will  be  best  to  compute  r  in  the  first 
place  of  every  0.001  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  The 
table  thus  formed  will  be  called  Table  L 
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The  values  of  y  and  if  may  then  be  tabulated  for  every  degree  of  the  star's  declination,  and 
every  10"1  of  h.  It  is  a  mere  question  of  convenience  whether  to  compute  the  table  for  nega- 
tive values  of  d,  since  by  putting 

iqi=s       p  sin  <p'  cos  d 

i)2  =  —  p  cos  <ft  sin  d  cos  h 

rii  may  be  given  in  a  table  of  single-entry ;  and  taking  i\%  from  the  table  of  double-entry  for  a 
positive  d,  we  shall  have 

V  =  ^i  =fc  1% 
the  lower  sign  being  used  for  a  negative  d.     But  the  extension  of  the  table  for  r\  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save  taking 
out  7i  and  i\%  separately. 

This  table  for  y  will  be  called  Table  IIy  and  the  corresponding  one  for  ijf  with  the  same 
arguments  Table  III.     The  precepts  for  using  the  tables  will  then  be  as  follow :  — 

From  Table  I  with  the  arguments  xf  and  H  —  X  =Ao  take  out  the  value  of  r.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  a/,  r  will  be  of  the  same  sign  as  A0.  Then,  enter  Table 
II  with  the  arguments  d  ( the  star's  declination )  and  h  =  h0  +  r,  and  take  out  the  value  of  13. 
Form  the  quantities  y  =  Y  +  y7  t,  and  y  —  iy.  If  the  latter  quantity  lies  between  the  limits 
±0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits  ±0.33, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and  1890 
these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limit  may  be  rejected  if  y7  is 
small.     A  convenient  rule  to  adopt  will  be  — 

y'  <  0.10,  «  ±  0.29 

0.10  <  y1  <  0.15,  =  ±  0.30 

0.15  <  y'  <  0.20,  =  ±  0.31 

0.20  <  y'  =  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y'  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  V  —  ^  feN8  between  the  limits  thus  indicated,  take  the  values  of  £'  and  if  from  the -appro- 
priate tables  and  compute  t>,  Q  and  A  from  the  equations 

v  sin  Q  =  y'  —  if 
v  cos  Q  =  x*  —  £ ' 

&  =  (y  —  rj)  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  may  graze 
the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

*! ^«nQ  cos  P  -g-A-g       (P<180°) 

0.2723  sin  P 

r, 

We  shall  then  have — 

Local  mean  time  of  immersion,  T  —  A-j-t  +  ti  —  t% 
Local  mean  time  of  emersion,      T  —  X  -f-  t  +  tx  +  t2 
Position-angle  from  north  toward  east  at  immersion,  180°  —  Q  —  P 
Position-angle  from  north  toward  east  at  emersion,     180°  —  Q  +  P 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are :  — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 
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2.  The  quantity  H—  X,  taken  without  regard  to  sign,  must  be  les.  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  bo  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T—  X,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  X  on  the.  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
( 1 )  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the 
computer  passes  on.  Very  often  it  will  require  some  examination  to  find  whether  JET—  X  or 
T  —  X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial 
and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less 
than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked 
for  trial. 

Phenomena  of  Planets  and  Satellites,  pages  452 — 485. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Venus,  pages  452 — 453. — The  angle  6,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun,  makes  with 
the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south. 
This  position-angle  is  reckoned  from  0°  to  360°,  as  in  the  measurement  of  double  stars,  the 
planet  taking  the  place  of  the  central  star.  But  its  measure  is  90°  greater  than  that  of  a  double 
star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  illuminated 
portion  of  the  disk  on  his  right.  ■ 

Satellites  and  Disk  of  Mars,  page  454. — This  page  gives  the  Washington  mean  time  of  the 
greatest  eastern  and  western  elongations,  the  position  angles  and  the  distances  of  the  satellites 
from  the  centre  of  the  planet,  for  three  weeks  preceding  and  following  opposition. 

Satellites  of  Jupiter,  pages  455 — 479. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page';  the  diagram  is  on  page  455. 

Phenomena,  pages  486 — 487. — The  conjunctions,  quadratures,  and  oppositions  of  the  planets 
with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs  from  that  of  the 
sun  by  0°,  90°  or  180°. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris. — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  lh  18m.6. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302 — 313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMEEIB 
AND  NAUTICAL  ALMANAC  FOR  1890. 


Thx  adopted  constants  of  procession,  nutation,  and  aberration  are  those  of  Struts  and  Pktkrs, 
namely: — 

Precession  =»  50".2411  +  0". 0002268  t 

Nutation     «    9"£231  +  0".000009    * 

Aberration  «  20".4451 
in  which  t  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  Hansen's  Tables  du  Soleil,  which  is  0".31  greater  than  that 
of  Peters,  given  in  the  issues  of  this  Ephemeris  preceding  that  for  1882.  A  comparison  of  Hansen's 
mean  obliquity  with  that  of  Peters  and  of  Le  Verrier  at  different  epochs  is  given  in  the  following 
table:— 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H.— P. 

H.— Li. 

1750 
1800 
1850 
1900 

23    28    18*19 
23    27    54.80 
23    27    31.42 
23    27      8.02 

17.44 
54.22 

30.99 
7.76 

19.42 

55.63 

31.83 

8.03 

+  075 
+  0.58 
+  0.43 
+  0.26 

—  L23 

—  0.83 

—  0.41 

—  0.01 

The  formula  for  reducing  the  places  of  the  fixed  stars,  page  280.  correspond  to  the  Star  Talks 
of  the  American  Ephemeris,  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcomb'b  fundamental  standard  in 
the  catalogue  attached  to  the  Washington  Observations  for  1870,  Appendix  II,  with  the  following 
exceptions:  The  right  ascensions  of  the  48  circum polar  stars  north  of  60°  north  declination  are 
from  Dr.  Gould's  Standard  Places  of  Fundamental  Stars,  second  edition,  United  States  Coast  Survey 
Office,  1866.  Of  the  twelve  stars  south  of  50°  south  declination,  the  positions  of  /?  Hydri,  a  Trianguli 
Australia,  and  a  Octantis,  have  been  corrected  from  data  furnished  by  Dr.  Gould  ;  while  the  remaining 
nine  are,  as  before,  from  the  British  Nautical  Almanac  for  1848. 

The  right  ascensions  of  the  additional  stars  in  the  general  list,  whose  apparent  right  ascensions  are 
given  in  a  subsequent  section,  have  been  taken  partly  from  the  Catalogue  of  1098  Standard  Clock  and 
Zodiacal  Stars,  forming  Part  IV  of  Vol.  I  of  Astronomical  Papers  Prepared  for  the  Use  of  the  American 
Ephemeris  and  Nautical  Almanac,  Washington,  1881 ;  and  partly  from  the  catalogue  of  the  Astronomische 
Gesellschaft  of  1878.  A  few  have  been  derived  from  recent  catalogues  without  a  rigorous  reduction 
for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern  Boundary 
Commission,  Washington,  1879,  for  all  stars  found  therein.  The  declinations  of  all  the  other  stars 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  been 
taken  partly  from  the  Astronomische  Gesellschaft  list,  and  partly  from  places  in  recent  catalogues.' 
To  the  apparent  places  of  Siriu*  and  Procyon  have  been  applied  the  periodic  corrections  resulting 
from  Auwers's  investigations. 

The  values  of  these  corrections  are:  — 


Tear. 


Shins. 


Prooyon. 


1890.0 

A  a  — +  0.110 

A<*-»  —  0.50 

1891.0 

Aa«*  +  0.133 
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A<J-»  — 0.14 

Aa. 
Act: 


:  + 0.045 
.  +  0.053 


At: 

AS, 


.  +  0.80 
-  +  0.69 
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The  ephemeris  of  the  sun  is  constructed  from  Hansen  and  Oluf sen's  Tables  du  Soldi,  Copenhagen, 
1853,  except  that  Struve's  aberration  has  beeu  used.  This  is  equivalent  to  adding  0".19  to  the  true 
longitudes,  but  it  does  not  affect  the  right  ascensions  and  declinations.  The  sun's  rectangular  equatorial 
co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the  following  formula? :  — 

X  =  R  cos  7. 

Y  — i  R  sin  /  cos  w  —  19.3  R  0 
Z  =  22  sin  ?„  sin  u  +  44.5  R  ft 
The  reductions  to  mean  equinox,  1890.0,  are  computed  by  the  formula?, 
A  X7  —  +  F  sec  u  A  A  sin  l;/ 

A  F-»  —  Xcosw  A  a  sin  V  -\-Z*u>*m  1"  —   9.4  r  R  sin  (  A  +  187° ) 
A  Zf  —  —  Xsin  «  A  X  sin  1"  —  Y  A  w  sin  I''  +  21.7  r  fl  sin  (  a  +  187° ) 
Wherein — 

a  and  /?    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  the  date; 
o,    the  obliquity  of  the  ecliptic; 
A  A,    the  reduction  of  longitude  for  precession  and  nutation  from  January  0; 
A  u,    the  reduction  of  the  mean  to  the  apparent  obliquity ; 
r,    the  fraction  of  the  year  since  January  0. 
The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.    The  correction  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  Astronomical  Journal,  Vol.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's  Investiga- 
tion of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,*  is  8".848.  The  adopted  semi- 
diameter  of  the  sun  at  the  earth's  mean  distance  is  W  2".  In  the  computations  pertain  nig  to 
eclipses,  Ressel's  semidiameter,  157  59".788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  Hansen's  Tables  de  la 
Lane,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomb's  Researches  on 
the  Motion  of  the  Moon,  Part  I,  page  268,f  and  a  corrected  table  being  substituted  for  Table  XXXIV. 
The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the  formula, 

5  =»  0.272274  7r-h2".5 

The  constant  2".5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury,  Washington, 
1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Additions  to  the 
Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington,  1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's  Tables. 
Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  of  Lindenau's  Elements  of 
Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have  also  been  discussed 
and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  per- 
turbations produced  by  Jupiter  have  been  increased  by  ^  of  their  value.  The  following  are  the 
corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0: — 

L  =  320°  13  33.87    +  «89I01J527    / 
T    =  333  23  17.84    +  65.9990    t 

Q  =    48  25  55.29    +  27.6997    t 

i     =      1  51    2.20    —  0.02141  t 

e     =        19238".75    -f  0.18549  I 

n    =      G89050".8927 
a    =  1.5230915 
The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Howard's  Tables, 
with  such  changes  as  were  required  to  ranke  them  correspond  more  nearly  to  the  formula?. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional   theory  constructed  by  Mr.  George  W 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables,  pub- 
lished by  the  Smithsonian  Institution. 

*  Astronomical  Observations  made  at  the  U.  S.  Naval  Observatory,  Washington,  1865,  Appendix  11. 
t  Astronomical  Observations  made  at  the  U.  S.  Naval  Observatory,  Washington,  1875,  Appendix  II. 
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Semidiameter. 

Log  Dlflt. 

3.34 

0.00 

8.546  ±  0.086 

0.00  \ 

2.842  -fc  0.057 

0.25  i 

18.78    J-  0.067 

0.70  \ 

8.77    ±  0.039 

0.95  V 

1.68    -J.  0.3 

1.30  / 

1.28 

1.48 

20.00 

0.70 

9.38 

0.95 
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The  semidiameters  of  the  planets  are  computed  from  the  following  values: — 

Authority. 

Mercury  3.34  0.00  Le  Verrier,  Theory  of  Mercury. 

Venus 

Mars  2.842  ±  0.057  0.25   /         Peirce,  from  the  Washington  Obser- 

Jupiter  (polar)  18.78    J-  0.067  0.70  \  vations  of  1845  and  1846,  made 

Saturn  (polar)  8.77     ±  0.039  0.95  \  with  the  Mural  Circle. 

Uranus 

Neptune 

Jupiter  (equatorial) 

Saturn  (equatorial) 

The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  adapted  to  Bess  el' 8 
method,  using  the  special  forms  in  Chauvenet's  Spherical  and  Practical  Astronomy.  The  adopted 
semidiameters  are: — 

Semidiameter  of  the  sun  at  distance  unity ....    959.788 
Ratio  of  radius  of  moon  to  radius  of  earth      .    .    .        0.27227 

The  eclipses  of  Jupiter's  satellites  are  computed  from  Toon's  Continuation  of  Damoiseau's  Tables, 
Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's  Tables,  British 
Nautical  Almanac  for  1835,  Table  II  of  each  satellite  having  been  adapted  to  Damoiseau's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manuscript  tables 
prepared  by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except  those  for 
the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed  from  the 
data  of  Professor  Newcohb's  Uranian  and  Neptunian  Systems,  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used.  The  positions 
have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors  of  the  Observatories, 
in  response  to  a  circular  issued  by  the  Superintendent  of  the  American  Ephemeris. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are  derived  from 
Bessel's  elements  of  the  terrestrial  spheroid,  as  adopted  in  Table  III  of  Chauvenet's  Spherical  and 
Practical  Astronomy,  Vol.  II: — 

log  e  =  8.9122052 
<p>  —  <p  =  —  11'  30".65  sin  2  <p  +  1".16  sin  4  <p 

log  P  =  9.9992747  +  0.0007271  cos  2  <p  —  0.0000018  cos  4  <p 
Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 
( 1  )  An  altitude  of  Polaris  equal  to  45°. 
( 2 )  A  declination  of  Polaris  equal  to  -f  88°  43'. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  manner: — 
The  ephemeris  of  the  sun  was  computed  by  the  late  Mr.  Eastwood;  the  moon's  longitude,  latitude, 
semidiameter  and  horizontal  parallax,  by  Professor  Keith;  right  ascension  and  declination,  by  Pro- 
fessor Van  Vleck;  culminations,  by  Dr.  J.  Morrison  and  Mr.  Loomis;  lunar  distances,  by  the  late 
Mr.  J.  Meier;  Mercury  and  Venus,  by  Mr.E.  P.  Austin;  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptune, 
by  Mr.  Roberdeau  Buchanan;  Jupiter's  satellites,  by  Professor  H.  D.  Todd.  The  mean  and  apparent 
places  of  the  fixed  stars  were  prepared  by  Mr.  H.  Meier;  the  general  constants  for  their  reduction,  by 
Mr.  Buchanan;  the  occultations,  by  Mr.  J.  O.  Wiessner;  and  the  eclipses  were  computed  and  the 
charts  projected  by  Mr.  Buchanan. 
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CORRECTION  REQUIRED,  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S 

MOTION,  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR '  DISTANCE. 


Approximate 
Interval. 


h  m 
0  0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
J  10 
1  20 
1  30 


h  m 
0  0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
1  10 
1  20 
1  30 


h  m 
0  0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
1  10 
1  20 
1  30 


h  m 
3  0 
2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
1  50 
1  40 
1  30 


h  m 
3  0 
2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
1  50 
1  40 

1  30 


h  m 
3  0 
2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
1  50 
1  40 
1  30 


Difference  of  the  Proportional  Logarithms  in  the  Ephemeris. 
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Difference  of  the  Proportional  Logarithms  in  the  Ephemeris. 
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S6 
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70 
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o 
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Difference  of  the  Proportional  Logarithms  in  the  Ephemeris. 
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21 

22 

22 

22 

23 

23 

24 

22 

22 

23 

23 

24 

24 

25 

25 

25 

26 

26 

27 

27 

28 

28 

28 

29 

29 

26 

26 

26 

27 

27 

28 

29 

29 

29 

30 

30 

31 

31 

32 

32 

33 

33 

34 

28 

29 

29 

30 

30 

31 

31 

32 

33 

33 

34 

34 

35 

35 

36 

37 

37 

38 

30 

31 

31 

32 

32 

33 

34 

34 

35 

35 

36 

37 

37 

38 

38 

39 

40 

40 

31 

32 

33 

33 

34 

34 

35 

35 

36 

37 

38 

38 

39 

39 

40 

41 

41 

42 

32 

32 

33 

34 

34 

35 

35 

36 

36 

37 

38 

39 

39 

40 

40 

41 

42 

42 
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o 

9 
17 

24 

30 
34 

38 
41 
42 
43 


The  correction  is  to  be  added  to  the  approximate  Greenwich  time  when  the  proportional  logarithms  in  the 
Ephemeris  are  decreasing,  and  subtracted  when  they  are  increasing. 


EPH  90—33—11 


TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Skit- 
real. 


0 
1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
20 
27 

28 
29 

30 
31 
32 
33 
34 

35 
30 
37 
38 
39 

40 
41 
42 
43 

44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


l1 


3K 


4*- 


For 

Second*. 


0.000 
0.164 
0.328 
0.491 
0.655 

0.819 
0.983 
1.147 
1.311 
1.474 

1.638 
1.802 
1.966 
2.130 
2.294 

2.457 
2.621 
2.785 
2.949 
3.113 

3.277 
3.440 
3.604 
3.768 
3.932 

4.096 
4.259 
4.423 

4.587 
4.751 

4.915 
5.079 
5.242 
5.406 
5.570 

5.734 

5.898 
6.062 
6.225 
6.389 

6.553 
6.717 

6.881 
7.045 
7.208 

7.372 
7.536 
7.700 

7.864 
8.027 

8.191 
8.355 
8.519 
8.683 

8.847 

9.010 
9.174 
9.338 
9.502 
9.666 


111         8 

0  9.830 
0  9.993 
0  10.157 
0  10.321 
0  10.485 

0  10.649 
0  10.813 
0  10.976 
0  11.140 
0  11.304 

0  11.468 
0  11.C32 
0  11.795 
0  11.959 
0  12.123 

0  12.287 
0  12.451 
0  12.615 
0  12.778 
0  12.942 

0  13.106 
0  13.270 
0  13.434 
0  13.598 
0  13.761 

0  13.925 
0  14.089 
0  14.253 
0  14.417 
0  14.581 

0  14.744 
0  14.908 
0  15.072 
0  15.236 
0  15.400 

0  15.563 
0  15.727 
0  15.891 
0  16.055 
0  16.219 

0  16.383 
0  1(5.546 
0  16.710 
0  16.874 
0  17.038 

0  17.20-2 

0  17.3C><> 

0  17.529 

0  17.693 

0  17.857 

0  1H.021 
0  18.185 
0  18.349 
0  18.512 
0  18.676 

0  18.840 
0  19.004 
0  19.168 
0  19.331 
0  19.495 


I  m  s 
0  19.659 
0  19.823 
0  19.987 
0  20.151 
0  20.314 

0  20.478 
0  20.642 
0  20.806 
0  20.970 
0  21.134 

0  21.297 
0  21.461 
0  21.625 
0  21.789 
0  21.953 

0  22.117 
0  22.280 
0  22.444 
0  22.608 
0  22.772 

0  22.936 
0  23.099 
0  23.263 
0  23.427 
0  23.591 

0  23.755 
0  23.919 
0  24.082 
0  24.246 
0  24.410 

0  24.574 
0  24.738 
0  24.902 
0  25.065 
0  25.229 

0  25.393 
0  25.557 
0  25.721 
0  25.885 
0  26.048 

0  26.212 
0  26.376 
0  26.540 
0  26.704 
0  26.867 

0  27.031 

0  27.195 
0  587.359 
0  27.523 
0  27.687 

0  27.850 
0  28.014 
0  28.178 
0  28.342 
0  28.506 

0  28.670 
0  28.833 
0  28.997 
0  29.161 
0  29.325 


Side 
real. 


0h. 


lh 


111        8 

0  29.489 
0  29.653 
0  29.816 
0  29.980 
0  30.144 

0  30.308 
0  30.472 
0  30.635 
0  30.799 
0  30.963 

0  31.127 
0  31.291 
0  31.455 
0  31.618 
0  31.782 

0  31.946 
0  32.110 
0  32.274 
0  32.438 
0  32.601 

0  32.765 
0  32.929 
0  33.093 
0  33.257 
0  33.420 

0  33.584 
0  33.748 
0  33.912 
0  34.076 
0  34.240 

0  34.403 
0  34.567 
0  34.731 
0  34.895 
0  35.059 

0  35.223 
0  35.386 
0  35.550 
0  35.714 
0  35.878 

0  36.042 
0  36.206 
0  36.369 
0  36.533 
0  36.697 

0  36.861 
0  .'17.025 
0  37.188 
0  37.352 
0  37.516 

0  37.680 
0  37.844 
0  38.008 
0  38.171 
0  38.335 

0  38.499 
0  38.663 

0  38.827 
0  38.991 
0  39.154 


111        8 

0  39.318 
0  39.482 
0  39.646 
0  39.810 
0  39.974 

0  40.137 
0  40.301 
0  40.465 
0  40.629 
0  40.793 

0  40.956 
0  41.120 
0  41.284 
0  41.448 
0  41.612 

0  41.776 
0  41.939 
0  42.103 
0  42.267 
0  42.431 

0  42.595 
0  42.759 
0  42.922 
0  43.086 
0  43.250 

0  43.414 
0  43.578 
0  43.742 
0  43.905 
0  44.069 

0  44.233 
0  44.397 
0  44.561 
0  44.724 

0  44.888 

0  45.052 
0  45.216 
0  45.380 
0  45.544 
0  45.707 

0  45.871 
0  46.035 
0  46.199 
0  46.363 
0  46.527 

0  46.690 
0  46.854 
0  47.018 
0  47.182 
0  47.346 

0  47.510 
0  47.673 

0  47.837 
0  48.001 
0  48.165 

0  48/329 
0  48.492 
0  48.656 
0  48.8^0 
0  48.984 


m  8 
0  49.148 
0  49.312 
0  49.475 
0  49.639 
0  49.803 

0  49.967 
0  50.131 
0  50.295 
0  50.458 
0  50.622 

0  50.786 
0  50.950 
0  51.114 
0  51.278 
0  51.441 

0  51.605 
0  51.769 
0  51.933 
0  52.097 
0  52.260 

0  52.424 
0  52.588 
0  52.752 
0  52.916 
0  53.080 

0  53.243 
0  53.407 
0  53.571 
0  53.735 
0  53.899 

0  54.063 
0  54.226 
0  54.390 
0  54.554 
0  54  718 

0  54.882 
0  55.046 
0  55.209 
0  55.373 
0  55.537 

0  55.701 
0  55.865 
0  56.028 
0  56.192 
0  56.356 

0  56.520 
0  56.684 
0  56.848 
0  57.011 
0  57.175 

0  57.339 
0  57.503 
0  57.667 
0  57.831 
0  57.994 

0  58.158 
0  58.322 
0  58.486 
0  58.0r,0 
0  58.814 


0  58.977 
0  59.141 
0  59.305 
0  59.469 
0  59.633 

0  59.796 

0  59.960 

1  0.124 
1  0.288 
1    0.452 

1  0.616 

1  0.779 

1  0.943 

1  1.107 

1  1.271 


1.435 
1.599 
1.762 
1.926 

2.090 

2.254 
2.418 
2.582 
2.745 


1    2.909 


3.073 
3.237 
3.401 
3.564 
3.728 


1  3.892 

1  4.056 

1  4.220 

1  4.384 

1  4.547 


4.711 
4.875 
5.039 
5.203 
5.367 

5.530 
5.694 

5.858 


1    6.022 
1    6.186 

1    6.350 


1  6.513 

1  6.677 

1  6.841 

1  7.005 


7.169 
7.332 
7.496 
7.660 
7.824 

7.988 
8.152 
8.315 
8.479 
8.643 


1  -8.807 

1  8.971 

1  9.135 

1  9.298 

1  9.462 


8   |     8 

0     0.000 


1  9.626 
1  9.790 
1  9.954 
1  10.118 
1  10.281 

1  10.445 
1  10.609 
1  10.773 
1  10.937 
1  11.100 

1  11.264 
1  11.428 
1  11.592 
1  11.756 
1  11.920 

1  12.0a3 
1  12.247 
1  12.411 
1  12.575 
1  12.739 

1  12.903 
1  13.066 
1  13.230 
1  13.394 
1  13.558 

1  13.722 
1  13.886 
1  14.049 
1  14.213 
1  14.377 


14.541 
14.705 
14.868 
15.032 
15.196 


1  15.360 
1  15.524 
1  15.688 
1  15.851 
1  16.015 


16.179 
16.343 
16.507 
16.671 


1  16.834 

I  16.998 
1  17.162 
1  17.326 
1  17.490 
1  17.654 

1  17.817 
1  17.981 
1  18.145 
1  18.309 
1  18.473 


0.003 
0.005 
0.006 
0.011 

0.014 
0.016 
0.019 
0.0i22 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 


5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20  0.055 

21  0.057 
0.060 
0.063 
0.066 


0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.085 
0.087 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 
0.134 

0.137 
0.139   j 
0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.161 


2h. 


3b- 


ih. 


For 
Seconds. 


EPH  90 — 33 — 12 


TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


1 

TO  BE  SUBTRACTED  FROM  A  8IDEREAL  TIME  INTERVAL.                              i 

Side- 
reaL 

8h. 

gh. 

lO"- 

Hh-      i 

12'1 

13h.           Uh. 

15h* 

For 
Seconds. 

m 

m      8 

m      s 

m      8 

m      s 

in 

s 

m      s           in      s 

W       s 

8 

8 

0 

1  18.636 

1  28.466 

1  38.296 

1  48.125 

1  57.955 

2    7.784 

2  17.614 

2  27.443 

0 

0.000 

1 

1  18.800 

1  28.630 

1  38.459 

1  48.289 

1  58.119 

2    7.948 

2  17.778 

2  27.607 

1 

0.003 

2 

1  18.964 

1  28.794 

1  38.623 

1  48.453 

1  58.282 

2    8.112 

2  17.941 

2  27.771 

2 

0.005 

3 

1  19.128 

1  28.958 

1  38.787 

1  48.617 

1  58.446 

2    8.276 

2  18.105 

2  27.935 

3 

0.008 

4 

1  19.292 

1  29.121 

1  38.951 

1  48.780 

1  58.610 

2    8.440 

2  18.269 

2  28.099 

4 

0.011 

5 

1  19.456 

1  29.285 

1  39.115 

1  48.944 

1  58.774 

2    8.603 

2  18.433 

2  28.263 

5 

0.014 

6 

1  19.619 

1  29.449 

1  39.279 

1  49.108 

1  58.938 

2    8.767 

2  18.597 

2  28.426 

6 

0.016 

7 

1  19.783 

1  29.613 

1  39.442 

1  49.272 

1  59.101 

2    8.931 

2  18.761 

2  28.590 

7 

0.019 

8 

1  19.947 

1  29.777 

1  39.606 

1  49.436 

1  59.265 

2    9.095 

2  18.924 

2  28.754 

8 

0.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

1  59.429 

2    9.259 

2  19.088 

2  28.918 

9 

0.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

1  59.593 

2    9.423 

2  19.252 

2  29.082 

10 

0.027 

11 

1  20.439 

1  30.268 

1  40.098 

1  49.927 

1  59.757 

2    9.586 

2  19.416 

2  29.245 

11 

0.030 

12 

1  20.602 

1  30.432 

1  40.261 

1  50.091 

1  59.921 

2    9.7;,0 

2  19.580 

2  29.409 

12 

0.033 

13 

1  20.766 

1  30.596 

1  40.425 

1  50.255 

2 

0.084 

2    9.914 

2  19.744 

2  29.573 

13 

0.035 

14 

1  20.930 

1  30.760 

1  40.589 

1  50.419 

2 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.038 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2 

0.412 

2  10.242 

2  20.071 

2  29.901 

15 

0.041 

16 

1  21.258 

1  31.087 

1  40.917 

1  50.746 

2 

0.576 

2  10.405 

2  20.235 

2  30.065 

16 

0.044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

0.046 

18 

1  21.585 

1  31.415 

I  41.244 

1  51.074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

18 

0.049 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.238 

2 

1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.052 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2 

1.231 

2  11.061 

2  20.890 

2  30.720 

20 

0.055 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2 

1.395 

2  11.225 

2  21.054 

2  30.884 

21 

0.057 

22 

1  22.241 

1  32.070 

1  41.900 

1  51.729 

2 

1.559 

2  11.388 

2  21.218 

2  31.048 

22 

0.0G0 

23 

1  22.404 

1  32.234 

1  42.064 

1  51.893 

2 

1.723 

2  11.552 

2  21.382 

2  31.211 

23 

0.063 

24 

1  22.568 

1  32.398 

1  42.227 

1  52.057 

2 

1.887 

2  11.716 

2  21.546 

2  31.375 

24 

0.066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2 

2.050 

2  11.880 

2  21.709 

2  31.539 

25 

0.068 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.385 

2 

2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

27 

1  23.060 

1  32.889 

1  42.719 

1  52.548 

2 

*  2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0.074 

28 

1  23.224 

1  33.053 

1  42.883 

1  52.712 

2 

2.542 

2  12.371 

2  22.201 

2  32.031 

28 

0.076 

29 

1  23.387 

1  33.217 

1  43.047 

1  52.876 

2 

2.706 

2  12.535 

2  22.365 

2  32.194 

29 

0.079 

30 

1  23.551 

1  33.381 

1  43.210 

1  53.040 

2 

2.8.19 

2  12.699 

2  22.529 

2  32.358 

30 

0.082 

31 

1  23.715 

1  33.545 

1  43.374 

1  53.204 

2 

3.033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

32 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2 

3.197 

2  13.027 

2  22.856 

2  32.686 

32 

0.087 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2 

3.3J1 

2  13.191 

2  23.020 

2  32.850 

33 

0.090 

34 

1  24.207 

1  34.036 

1  43.866 

1  53.695 

2 

3.525 

2  13.354 

2  23.184 

2  33.013 

34     0.093 

35 

1  24.370 

1  34.200 

1  44.029 

1  53.859 

2 

3.689 

2  13.518 

2  23.348 

2  33.177 

35 

0.096 

36 

1  24.534 

1  34.364 

1  44.193 

1  54.023 

2 

3.8T/2 

2  13.682 

2  23.512 

2  33.341 

36 

0.098 

37 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2 

4.016 

2  13.846 

2  23.675 

2  33.505 

37 

0.101 

38 

1  24.862 

1  34.691 

1  44.521 

1  54.351 

2 

4.180 

2  14.010 

2  23.839 

2  33.669 

38 

0.104 

39 

1  25.026 

1  34.855 

1  44.685 

1  54.514 

2 

4.344 

2  14.173 

2  24.003 

2  33.833 

39 

0.106 

40 

1  25.190 

1  35.019 

1  44.849 

1  54.678 

2 

4.506 

2  14.337 

2  24.167 

2  33.996 

40 

0.109 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.842 

2 

4.672 

2  14.501 

2  24.331 

2  34.160 

41 

0.112 

42 

1  25.517 

1  35.347 

1  45.176 

1  55.006 

2 

4.835 

2  14.665 

2  24.495 

2  34.324 

42 

0.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2 

4.999 

2  14.829 

2  24.658 

2  34.488 

43 

0.117 

44 

1  25.845 

1  35.674 

1  45.504 

1  55.333 

2 

5.163 

2  14.993 

2  24.822 

2  34.652 

44 

0.120 

45 

1  26.009 

1  35.838 

1  45.668 

1  55.497 

2 

5.327 

2  15.156 

2  24.986 

2  34.816 

45 

0.123 

46 

1  26.172 

1  36.002 

1  45.832 

1  55.661 

2 

5.491 

2  15.320 

2  25.150 

2  34.979 

46 

0.126 

47 

1  26.336 

1  36.166 

1  45.995 

1  55.825 

2 

5.655 

2  15.484 

2  25.314 

2  35.143 

47 

0.128 

48 

1  26.500 

1  36.330 

1  46.159 

1  55.989 

2 

5.818 

2  15.648 

2  25.477 

2  35.307 

48 

0.131 

49 

1  26.664 

1  36.493 

1  46.323 

1  56.153 

2 

5.982 

2  15.812 

2  25.641 

2  35.471 

49 

0.134 

50 

1  26.828 

1  36.657 

1  46.487 

1  56.316 

2 

6.146 

2  15.976 

2  25.805 

2  35.635 

50 

0.137 

51 

1  26.992 

1  36.821 

1  46.651 

1  56.480 

2 

6.310 

2  16.139 

2  25.969 

2  35.798 

51 

0.139 

52 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2 

6.474 

2  16.303 

2  26.133 

2  35.962 

52 

0.142 

53 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53 

0.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2 

6.801 

2  16.631 

2  26.460 

2  36.290 

54 

0.147 

55 

1  27.647 

1  37.476 

1  47.306 

1  57.13G 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

0.150 

56 

1  27.811 

1  37.640 

1  47.470     1  57.299 

2 

7.129 

2  16.959 

2  2(5.788 

2  36.618 

56 

0.153 

57 

1  27.975 

1  37.804 

1  47.634 

1  57.463 

2 

7.293 

2  17.122 

2  26.952  ,  2  36.781 

57 

0.156 

58 

1  28.138 

1  37.968 

1  47.797 

1  57.627 

2 

7.457 

2  17.286 

2  27.116 

2  36.945 

58 

0.158 

59 

1  28.302 

1  38.132 

1  47.961 

1  57.791 

2 

7.620 

2  17.4U) 

2  27.280 

2  37.109 

59 

0.161 

Side- 
real. 

8b- 

9h. 

It)*- 

nh. 

12*- 

13*- 

14b. 

15K 

For 
Seconds. 

EPH   90 — 33 — 13 


TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side. 
xwL 


16b 


1?h. 


IS* 


19*- 


20K 


21^ 


22* 


23h- 


For 
Seoonda. 


0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 

26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


m  a 
2  37.273 
2  37.437 
2  37.601 
2  37.764 
2  37.928 

2  38.092 
2  38.256 
2  38.420 
2  38.584 
2  38.747 

2  38.911 
2  39.075 
2  39.239 
2  39.403 
2  39.566 

2  39.730 
2  39.894 
2  40.058 
2  40.222 
2  40.386 

2  40.549 
2  40.713 
2  40.877 
2  41.041 
2  41.205 

2  41.369 
2  41.532 
2  41.696 
2  41.860 
2  42.024 

2  42.188 
2  42.352 
2  42.515 
2  42.679 
2  42.843 

2  43.007 
2  43.171 
2  43.334 
2  43.498 
2  43.662 

2  43.826 
2  43.990 
2  44.154 
2  44.317 
2  44.481 

2  44.645 
2  44.809 
2  44.973 
2  45.137 
2  45.300 

2  45.464 
2  45.628 
2  45.792 
2  45.956 
2  46.120 

2  46.283 
2  46.447 
2  46.611 
2  46.775 
2  4G.9;*9 


m  b 
2  47.102 
2  47.266 
2  47.430 
2  47.594 
2  47.758 

2  47.922 
2  4H.085 
2  48.249 
2  48.413 
2  48.577 

2  48.741 
2  48.905 
2  49.068 
2  49.232 
2  49.396 

2  49.560 
2  49.724 
2  49.888 
2  50.051 
2  50.215 

2  50.379 
2  50.543 
2  50.707 
2  50.870 
2  51.034 

2  51.198 
2  51.362 
2  51.526 
2  51.690 
2  51.853 

2  52.017 
2  52.181 
2  52.345 
2  52.509 
2  52.673 

2  52.836 
2  53.000 
2  53.164 
2  53.328 
2  53.492 

2  53.656 
2  53.819 
2  53.983 
2  54.147 
2  54.311 

2  54.475 
2  54.638 
2  54.802 
2  54.966 
2  55.130 

2  55.294 
2  55.458 
2  55.621 
2  55.785 
2  55.949 

2  56.113 
2  56.277 
2  56.441 
2  56.604 
2  56.768 


2  56.932 
2  57.096 
2  57.260 
2  57.424 
2  57.587 

2  57.751 
2  57.915 

2  58.079 
2  58.243 
2  58.406 

2  58.570 
2  58.734 
2  58.898 
2  69.062 
2  59.226 

2  69.389 
2  69.553 
2  59.717 

2  59.881 

3  0.045 

3  0.209 

3  0.372 

3  0.536 

3  0.700 

3  0.864 

3  1.028 

3  1.192 

3  1.356 

3  1.519 

3  1.683 

3  1.847 

3  2.011 

3  2.174 

3  2.338 

3  2.602 

3  2.666 

3  2.830 

3  2.994 

3  3.157 

3  3.321 

3  3.485 

3  3.649 

3  3.813 

3  3.977 

3  4.140 

3  4.304 

3  4.468 

3  4.632 

3  4.796 

3  4.960 

3  5.123 

3  5.287 

3  5.451 

3  5.615 

3  5.779 

3  5.942 

3  6.106 

3  6.270 

3  6.434 

3  6.598 


m  b 

3  6.762 

3  6.925 

3  7.069 

3  7.253 

3  7.417 

3  7.581 

3  7.745 

3  7.908 

3  a072 

3  a236 

3  8.400 
3  a564 
8.728 
8.891 
9.065 


3 
3 
3 

3  9.219 
3  9.383 
9.547 
9.710 
9.874 


3 
3 
3 

3  10.038 
3  10.202 
3  10.366 
3  10.530 
3  10.693 

3  10.857 
3  11.021 
3  11.165 
3  11.349 
3  11.513 

3  11.676 
3  11.840 
3  12.004 
3  12.168 
3  12.332 

3  12.496 
3  12.659 
3  12.823 
3  12.987 
3  13.151 

3  13.315 
3  13.478 
3  13.642 
3  13.806 
3  13.970 

3  14.134 
3  14.298 
3  14.461 
3  14.625 
3  14.789 

3  14.953 
3  15.117 
3  15.281 
3  15.444 
3  15.608 

3  15.772 
3  15.936 
3  16.100 
3  16.264 
3  16.427 


m  a 
3  16.591 
3  16.755 
3  16.919 
3  17.083 
3  17.246 

3  17.410 
3  17.574 
3  17.738 
3  17.902 
3  18.066 

3  18.229 
3  18.393 
3  18.557 
3  18.721 
3ia885 

3  19.049 
3  19.212 
3  19.376 
3  19.540 
3  19.704 

3  19.868 
3  20.032 
3  20.195 
3  20.359 
3  20.523 

3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 

3  21.506 
3  21.670 
3  21.834 
3  21.997 
3  22.161 

3  22.325 
3  22.489 
3  22.653 
3  22.817 
3  22.960 

3  23.144 
3  23.308 
3  23.472 
3  23.636 
3  23.800 

3  23.963 
3  24.127 
3  24.291 
3  24.455 
3  24.619 

3  24.782 
3  24.946 
3  25.110 
3  25.274 
3  25.438 

3  25.602 
3  25.765 
3  25.929 
3  26.093 
3  26.257 


3  26.421 
3  26.585 
3  26.748 
3  26.912 
3  27.076 

3  27.240 
3  27.404 
3  27.568 
3  27.731 
3  27.895 

3  28.059 
3  28.223 
3  28.387 
3  28.550 
3  28.714 

3  28.878 
3  29.042 
3  29.206 
3  29.370 
3  29.533 

3  29.697 
3  29.861 
3  30.025 
3  30.189 
3  30.353 

3  30.516 
3  30.680 
3  30.844 
3  31.008 
3  31.172 

3  31.336 
3  31.499 
3  31.663 
3  31.827 
3  31.991 

3  32.155 
3  32.318 
3  32.482 
3  32.646 
3  32.810 

3  32.974 
3  33.138 
3  33.301 
3  33.465 
3 


3  33.793 
3  33.957 
3  34.121 
3  34.234 
3  34.448 

3  34.612 
3  34.776 
3  34.940 
3  35.104 
3  35.267 


35.431 
35.595 
35.759 
35.923 
36.066 


3  36.250 
3  36.414 
3  36.578 
3  36.742 
3  36.906 

3  37.069 
3  37.233 
3  37.397 
3  37.561 
3  37.725 

3  37.689 
3  38.052 
3  38.216 
3  3d  380 
3  38.544 

3  38.708 
3  38.871 
3  39.035 
3  39.199 
3  39.363 

3  39.527 
3  39.691 
3  39.854 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 

3  41.165 
3  41.329 
3  41.493 
3  41.657 
3  41.820 

3  41.984 
3  42.148 
3  42.312 
3  42.476 
3  42.639 

3  42.803 
3  42.967 
3  43.131 
3  43.295 
3  43.459 

3  43.622 
3  43.786 
3  43.950 
3  44.114 
3  44.278 

3  44.442 
3  44.605 
3  44.769 
3  44.933 
3  45.097 

3  45.261 
3  45.425 

3  45.588 
3  45.752 
3  45.916 


m  a 
3  46.080 
3  46.244 
3  46.407 
3  46.571 
3  46.735 

3  46.899 
3  47.063 
3  47.227 
3  47.390 
3  47.554 

3  47.718 
3  47.682 
3  48.046 
3  48.210 
3  48.373 

3  48.537 
3  4a701 
3  48.865 
3  49.029 
3  49.193 

3  49.356 
3  49.520 
3  49.684 
3  49.848 
3  50.012 

3  50.175 
3  50.339 
3  50.503 
3  60.667 
3  50.831 

3  50.996 
3  61.158 
3  51.322 
3  51.486 
3  61.650 

3  51.814 
3  51.978 
3  52.141 
3  52.305 
3  52.469 

3  52.633 
3  62.797 
3  52.961 
3  53.124 
3  53.286 

3  53.452 
3  53.616 
3  53.780 
3  53.943 
3  54.107 

3  54.271 
3  54.435 
3  54.599 
3  54.763 
3  54.926 

3  55.090 
3  55.254 
3  55.418 
3  55.582 
3  55.746 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.046 
0.049 
0.062 

0.056 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.062 
0.065 
0.087 
0.090 
0.093 

0.096 
0.096 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.161 


Side- 
reaL 


16* 


171 


18h 


19*- 


20^ 


21* 


22h- 


23h- 


Fop 
Second* 


EPH   90 — 33 — 14 


TABLE  in.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 


0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


Qh. 


0.000 
0.164 
0.329 
0.493 
0.657 

0.821 
0.986 
1.150 
1.314 
1.478 

1.643 
1.807 
1.971 
2.136 
2.300 

2.464 
2.628 
2.793 
2.957 
3.121 

3.285 
3.450 
3.614 
3.778 
3.943 

4.107 
4.271 
4.435 
4.600 
4.764 

4.928 
5.093 
5.257 
5.421 
5.585 

5.750 
5.914 
6.078 
6.242 
6.407 

6.571 
6.735 
6.900 
7.064 
7.228 

7.392 

7.557 
7.721 
7.885 
8.049 

8.214 

a378 
8.542 
8.707 
8.871 

9.035 
9.199 
9.364 
9.528 
9.602 


9.856 
10.021 
10.185 
10.349 
10.514 

10.678 
10.842 
11.006 
11.171 
11.335 

11.499 
11.663 
11.828 
11.992 
12.156 

12.321 
12.485 
12.649 
12.813 
12.978 

13.142 
13.306 
13.471 
13.635 
13.799 

0  13.963 
0  14.128 
0  14.'i92 
0  14.456 
0  14.620 


14.785 
14.949 
15.113 
16.278 
15.442 

16.606 
15.770 
15.935 
16.099 
16.263 

16.427 
16.592 
16.756 
16.920 
17.085 

17.249 
17.413 
17.577 
17.742 
17.906 

18.070 
18.234 
18.399 
ia563 
ia727 

18.892 
19.056 
19.220 
19.384 
19.549 


2h. 


m  • 
0  19.713 
0  19.877 
0  20.041 
0  20.206 
0  20.370 

0  20.534 
0  20.699 
0  20.863 
0  21.027 
0  21.191 

0  21.356 
0  21.520 
0  21.684 
0  21.849 
0  22.013 

0  22.177 
0  22.341 
0  22.506 
0  22.670 
0  22.834 

0  22.998 
0  23.163 
0  23.327 
0  23.491 
0  23.656 

0  23.820 
0  23.984 
0  24.148 
0  24.313 
0  24.477 

0  24.641 
0  24.805 
0  24.970 
0  25.134 
0  25.296 

0  25.463 
0  25.627 
0  25.791 
0  25.955 
0  26.120 

0  26.284 
0  26.448 
0  26  612 
0  26.777 
0  26.941 

0  27.105 
0  27.270 
0  27.434 
0  27.C98 
0  27.762 

0  27.927 
0  28.091 
0  28.255 
0  28.420 

0  28.584 

0  28.748 
0  28.912 
0  29.077 
0  29.241 
0  29.405 


0  29.569 
0  29.734 
0  29.896 
0  30.062 
0  30.227 

0  30.391 
0  30.555 
0  30.719 
0  30.884 
0  31.048 

0  31.212 
0  31.376 
0  31.541 
0  31.705 
0  31.869 

0  32.034 
0  32.198 
0  32.362 
0  32.526 
0  32.691 

0  32.«>5 
0  33.019 
0  33.183 
0  33.348 
0  33.512 

0  33.676 
0  33.841 
0  34.005 
0  34.169 
0  34.333 

0  34.498 
0  34.662 
0  34.826 
0  34.990 
0  35.155 

0  35.319 
0  35.483 
0  35.648 
0  35.812 
0  35.976 

0  36.140 
0  36.305 
0  36.469 
0  36.633 
0  36.796 


4h. 


0 

0  37.126 
0  37.290 
0  37.455 
0  37.619 

0  37.783 
0  37.947 
0  38.112 
0  38.276 
0  38.440 

0  38.605 
0  38.769 
0  38.933 
0  39.097 
0  39.262 


m  a 
0  39.426 
0  39.590 
0  39.754 
0  39.919 
0  40.063 

0  40.247 
0  40.412 
0  40.576 
0  40.740 
0  40.904 

0  41.069 
0  41.233 
0  41.397 
0  41.561 
0  41.726 

0  41.890 
0  42.054 
0  42.219 
0  42.383 
0  42.547 


42.711 
42.W76 
43.040 
43.204 
43.368 


5* 


0  43.533 
0  43.697 
0  43.861 
0  44.026 
0  44.190 

0  44.354 
0  44.518 
0  44.683 
0  44.847 
0  45.011 

0  45.176 
0  45.340 
0  45.C04 
0  45.668 
0  45.833 

0  45.997 
0  46.161 
0  46.325 
0  46.490 
0  46.654 

0  46.818 
0  46.983 
0  47.147 
0  47.311 
0  47.475 

0  47.640 
0  47.804 
0  47.968 
0  48.132 
0  48.297 

0  48.461 
0  48.625 
0  48.790 
0  48.954 
0  49.118 


0  49.282 
0  49.447 
0  49.611 
0  49.775 
0  49.939 

0  50.104 
0  50.268 
0  50.432 
0  50.597 
0  50.761 

0  50.925 
0  51.089 
0  51.254 
0  51.418 
0  51.582 

0  51.746 
0  51.911 
0  52.075 
0  52.239 
0  52.404 

0  52.568 
0  52.732 
0  52.896 
0  53.001 
0  53.225 

0  53.389 
0  53.554 
0  53.718 
0  53.882 
0  54.046 

0  54.211 
0  54.375 
0  54.539 
0  54.703 
0  54.868 

0  55.032 
0  65.196 
0  55.361 
0  55.525 
0  55.689 

0  55.853 
0  56.018 
0  56.1H2 
0  56.346 
0  56.510 

0  56.675 
0  56.839 
0  57.003 
0  57.168 
0  57.332 

0  57.496 
0  57.660 
0  57.825 
0  57.989 
0  58.153 

0  58.317 
0  58.462 
0  58.646 
0  58.810 
0  58.975 


0  59.139 
0  59.303 
0  59.467 
0  59.632 
0  69.796 


59.960 
0.124 
0.289 
0.453 
0.617 

0.782 
0.946 
1.110 
1.274 
1.439 

1.603 
1.767 
1.932 
2.096 


2.424 

2.589 
2.753 
2.917 

3.081 

3.246 
3.410 
3.574 
3.739 
3.903 

4.067 
4.231 
4.396 
4.560 
4.724 

4.888 
5.053 
5.217 
5.381 
5.546 

5.710 
5.874 
6.038 
6.203 
6.367 

6.531 
6.695 
6.860 
7.024 

7.188 

7.353 
7.517 
7.681 
7.845 
8.010 

8.174 
8.338 
8.502 
8.667 
a831 


8.995 
9.160 
9.324 
9.488 
9.652 

9.817 

9.981 

10.145 

10.310 

10.474 

10.638 
10.802 
10.967 
11.131 
11.296 

11.459 
11.624 
11.788 
11.952 
12.117 

12.281 
12.445 
12.609 
12.774 
12.938 

13.102 
13.266 
13.431 
13.595 
13.769 

13.924 
14.088 
14.252 
14.416 
14.581 

14.745 
14.909 
15.073 
15.238 
15.402 

15.566 
15.731 
15.895 
16.059 
16.223 

16.388 
16.552 
16.716 
16.881 
17.045 

17.209 
17.373 
17.538 
17.702 
17.866 


Seconds. 


1  18.030 
1  18.195 
1  18.359 
1  18.523 
1  18.688 


0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.062 
0.085 
0.08H 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.146 

0.151 
0.153 
0.156 
0.169 
0.162 


jMeon 
I  Solar. 


Qh. 


2b. 


4h. 


Tor 
8eoonds. 


EPH   90—33 — 15 


TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 


m 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31. 
32 
33 
34 

35 
36 
37 

i     38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


Mean 

Solar. 


gh. 


18.852 
19.016 
19.180 
19.345 
19.509 


1  19.673 
1  19.837 
1  20.002 
1  20.166 
1  20.330 

1  20.495 
1  20.659 
1  20.823 
1  20.987 
1  21.152 

1  21.316 
1  21.480 
1  21.644 
1  21.809 
1  21.973 

1  22.137 
1  22.302 
1  22.466 
1  22.630 
1  22.794 

1  22.959 
1  23.123 
1  23.287 
1  23.451 
1  23.616 

1  23.780 
1  23.944 
1  24.109 
1  24.273 
1  24.437 

1  24.601 
1  24.766 
1  24.930 
1  25.094 
1  25.259 

1  25.423 
1  25.587 
1  25.751 
1  25.916 
1  26.080 

1  26.244 
1  26.408 
1  26.573 
1  26.737 
1  26.901 

1  27.066 
1  27.230 
1  27.394 


27.558 
27.723 

27.887 
28.051 
28.215 
28.380 
28.544 


8b 


}h. 


2H.708 
i:8.873 
29.037 
29.201 
29.365 


1  29.530 
1  29.694 
1  29.858 
1  30.022 
1  30.187 

1  30.351 
1  30.515 


30.680 
30.844 
31.008 


1  31.172 
1  31.337 
1  31.501 
1  31.665 
1  31.829 

1  31.994 
1  32.158 
1  32.322 
1  32.487 
1  32.651 

1  32.815 
1  32.979 
1  33.144 
1  33.308 
1  33.472 

1  33.637 
1  33.801 
1  33.965 
1  34.129 
1  34.294 

1  34.458 
1  34.622 
1  34.786 
1  34.951 
1  35.115 

1  35.279 
1  35.444 
1  35.608 
1  35.772 
1  35.936 

1  36.101 
1  36.265 
1  36.429 
1  36.593 
1  36.758 


36.922 
37.086 
37.251 
37.415 
37.579 


1  37.743 
1  37.908 
1  38.072 
1  38.236 
1  38.400 


10b 


in  b 
1  38.565 
1  38.729 
1  38.893 
1  39.058 
1  39.222 

1  39.386 
1  39.550 
1  39.715 
1  39.879 
140.043 

140.207 
140.372 
140.536 
1  40.700 
1  40.865 

1  41.029 

1  41.193 

1  41.357 

1  41.522 

1  41.686 

1  41.850 

1  42.015 

1  42.179 

1  42.343 

1  42.507 

1  42.672 
1  42.836 
1  43.000 
1  43.164 
1  43.329 

1  43.493 
1  43.657 
1  43.822 
1  43.986 
1  44.150 

1  44.314 
1  44.479 
1  44.643 
1  44.807 
1  44.971 


45.136 
45.300 
45.464 
45.629 
45.793 


1  45.957 
1  46.121 
1  46.286 
1  46.450 
1  46.614 

1  46.778 
1  46.943 
1  47.107 
1  47.271 
1  47.436 


47.600 
47.764 
47.928 
48.093 
48.257 


gh. 


10b 


ll1 


48.421 
48.585 
48.750 
48.914 
49.078 


1  49.243 
1  49.407 
1  49.571 
1  49.735 
1  49.900 

1  50.064 
1  50.228 
1  50.393 
1  50.557 
1  50.721 

1  50.885 
1  51.050 
1  51.214 
1  51.378 
1  51.542 

1  51.707 
1  51.871 
1  52.035 
1  52.200 
1  52.364 


52.528 
52.692 
52.857 
53.021 
53.185 


1  53.349 
1  53.514 
1  53.678 
1  53.842 
1  54.007 

1  54.171 
1  54.335 
1  54.499 
1  54.664 
1  54.828 

1  54.992 
1  55.156 
1  55.321 
1  55.485 
1  55.649 

1  55.814 
1  55.978 
1  56.142 
1  56.306 
1  56.471 

1  56.635 
1  56.799 


56.9G4 
57.128 
57.292 


1  57.456 
1  57.621 
1  57.785 
1  57.949 
1  58.113 


Uh. 


12* 


1  58.278 
1  58.442 
1  58.606 
1  58.771 
1  58.935 

159.099 
159.263 
1  59.428 
1  59.592 
1  59.756 

1  59.920 

2  0.085 
2  0.249 
2  0.413 
2  0.578 

2  0.742 

2  0.906 

2  1.070 

2  1.235 

2  1.399 

2  1.563 

2  1.727 

2  1.892 

2  2.056 

2  2.220 

2  2.385 

2  2.549 

2  2.713 

2  2.877 

2  3.042 

2  3.206 

2  3.370 

2  3.534 

2  3.699 

2  3.863 

2  4.027 

2  4.192 

2  4.356 

2  4.520 

2  4.684 

2  4.849 
2  5.013 
5.177 
5.342 
5.506 


2  5.670 

2  5.834 

2  5.999 

2  6.163 

2  6.327 

2  6.491 

2  6.656 

2  6.820 

2  6.984 

2  7.149 

2  7.313 

2  7.477 

2  7.641 

2  7.806 

2  7.970 


12** 


13b 


141 


h. 


15^ 


2  8.134 

2  8.298 

2  a463 

2  8.627 

s  am 

2  8.956 

2  9.120* 

2  9.284 

2  9.448 

2  9.613 

2  9.777 
2  9.941 
2  10.105 
2  10.270 
2  10.434 

2  10.598 
2  10.763 
2  10.927 
2  11.091 
2  11.255 

2  11.420 
2  11.584 
2  11.748 
2  11.912 
2  12.077 

2  12.241 
2  12.405 
2  12.570 
2  12.734 
2  12.898 

2  13.062 
2  13.227 
2  13.391 
2  13.555 
2  13.720 

2  13.884 
2  14.048 
2  14.212 
2  14.377 
2  14.541 

2  14.705 
2  14.869 
2  15.034 
2  15.198 
2  15.362 

2  15.527 
2  15.691 
2  15.855 
2  16.019 
2  16.184 

2  16.348 
2  16.512 
2  16.676 
2  16.841 
2  17.005 

2  17.169 
2  17.334 
2  17.498 
2  17.662 
2  17.826 


13b 


2  17.991 
2  18.155 
2  ia3l9 
2  18.483 
2ia648 

2  18.812 
2  18.976 
2  19.141 
2  19.305 
2  19.469 

2  19.633 
2  19.796 
2  19.962 
2  20.126 
2  20.290 

2  20.455 
2  20.619 
2  20.783 
2  20.948 
2  21.112 

2  21.276 
2  21.440 
2  21.605 
2  21.769 
2  21.933 

2  22.098 
2  22.262 
2  22.426 
2  22.590 
2  22.755 

2  22.919 
2  23.083 
2  23.247 
2  23.412 
2  23.576 

2  23.740 
2  23.905 
2  24.069 
2  24.233 
2  24.397 

2  24.562 
2  24.726 
2  24.890 
2  25.054 
2  25.219 

2  25.383 
2  25.547 
2  25.712 
2  25.876 
2  26.040 

2  26.204 
2  26.369 
2  26.533 
2  26.697 
2  26.861 

2  27.026 
2  27.190 
2  27.354 
2  27.519 
2  27.683 


For 
Seconds. 


14*- 


2  27.847 
2  28.011 
2  28.176 
2  28.340 
2  28.504 


2  28.833 
2  28.997 
2  29.161 
2  29.326 

2  29.490 
2  29.654 
2  29.818 
2  29.983 
2  30.147 

2  30.311 
2  30.476 
2  30.640 
2  30.804 
2  30.968 

2  31.133 
2  31.297 
2  31.461 
2  31.625 
2  31.790 

2  31.954 
2  32.118 
2  32.283 
2  32.447 
2  32.611 

2  32.775 
2  32.940 
2  33.104 
2  33.268 
2  33.432 

2  33.597 
2  33.761 
2  33.925 
2  34.090 
2  34.254 

2  34.418 
2  34.582 
2  34.747 
2  34.911 
2  35.075 

2  35.239 
2  35.404 
2  35.568 
2  35.732 
2  35.897 

2  36.061 
2  36.225 
2  36.389 
2  36.554 
2  36.718 

2  36.882 
2  37.047 
2  37.211 
2  37.375 
2  37.539 


IP- 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036    i 
0.038 

0.041 
0.044 
0.047     I 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.062 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


For 
Seconds. 


EPH  90 — 33 — 16 


TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  IOTERVAL. 


Mean 
Solar. 


0 
1 
2 
3 

4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


16* 


2  37.704 
2  37.868 
2  38.032 
2  38.196 
2  38/361 

2  38.525 
2  38.689 
2  38.854 
2  39.018 
2  39.182 

2  39.346 
2  39.511 
2  39.675 
2  39.839 
2  40.003 

2  40.168 
2  40.332 
2  40.496 
2  40.661 
2  40.825 

2  40.989 
2  41.153 
2  41.318 
2  41.482 
2  41.646 

2  41.810 
2  41.975 
2  42.139 
2  42.303 
2  42.468 

2  42.632 
2  42.796 
2  42.960 
2  4a  125 
2  43.289 

2  43.453 
2  43.617 
2  43.782 
2  43.946 
2  44.110 

2  44.275 
2  44.439 
2  44.603 
2  44.767 
2  44.932 

2  45.096 
2  45.260 
2  45.425 
2  45.589 
2  45.753 

2  45.917 
2  46.082 
2  46.246 
2  46.410 
2  46.574 

2  46.739 
2  46.903 
2  47.067 
2  47.232 
2  47.396 


17 


7  b. 


m  s 
2  47.560 
2  47.724 
2  47.889 
2  48.053 
2  48.217 

2  48.381 
2  48.546 
2  48.710 
2  48.874 
2  49.039 

2  49.203 
2  49.367 
2  49.531 
2  49.696 
2  49.860 

2  50.024 
2  59.188 
2  50.353 
2  50.517 
2  50.681 

2  50.846 
2  51.010 
2  51.174 
2  51.338 
2  51.503 

2  51.667 
2  51.831 
2  51.995 
2  52.160 
2  52.324 

2  52.488 
2  52.653 
2  52.817 
2  52.981 
2  53.145 

2  53.310 
2  53.474 
2  53.638 
2  53.803 
2  53.967 

2  54.131 
2  54.295 
2  54.460 
2  54.624 
2  54.788 

2  54.952 
2  55.117 
2  55.281 
2  55.445 
2  55.610 

2  55.774 
2  55.938 
2  56.102 
2  56.267 
2  56.431 

2  56.595 
2  56.759 
2  56.924 
2  57.088 
2  57.252 


18h 


2  57.417 
2  57.581 
2  57.745 
2  57.909 
2  58.074 

2  58.238 
2  58.402 
2  58.566 
2  58.731 
2  58.895 

2  59.059 
2  59.224 
2  59.388 
2  59.552 
2  59.716 

2  59.881 

3  0.045 
3  0.209 
3  0.373 
3  0.538 

3  0.702 

3  0.866 

3  1.031 

3  1.195 

3  1.359 

3  1.523 

3  1.688 

3  1.852 

3  2.016 

3  2.181 

3  2.345 

3  2.509 

3  2.673 

3  2.838 

3  3.002 


3.166 
3.330 
3.495 
3.659 


3    3.823 


3.988 
4.152 
4.316 
4.480 
4.645 

4.809 
4.973 
5.137 
5.302 
5.466 

3  5.630 

3  5.795 

3  5.959 

3  6.123 

3  6.287 


3  6.452 

3  6.616 

3  6.780 

3  6.944 

3  7.109 


19h' 


m  8 

3  7.273 

3  7.437 

3  7.602 

3  7.766 

3  7.930 


8.094 
8.259 
8.423 
8.587 
8.751 

8.916 
9.080 
9.244 
9.409 
9.573 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  9.737 
3  9.901 
3  10.066 
3  10.230 
3  10.394 

10.559 
10.723 
10.887 
11.051 
11.216 


3  11.380 
3  11.544 
3  11.708 
3  11.873 
3  12.037 

3  12.201 
3  12.366 
3  12.530 
3  12.694 
3  12.858 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  15.487 
3  15.651 
3  15.815 
3  15.980 
3  16.144 


13.023 
13.187 
13.351 
13.515 
13.680 

13.844 
14.008 
14.173 
14.337 
14.501 

14.665 
14.830 
14.994 
15.158 
15.322 


16.308 
16.472 
16.637 
16.801 
16.965 


20b 


17.129 
17.294 
17.458 
17.622 
17.787 


3  17.951 
3  18:115 
3  18.279 
3  18.444 
3  18.608 

3  18.772 
3  18.937 
3  19.101 
3  19.265 
3  19.429 

3  19.594 
3  19.758 
3  19.922 
3  20.086 
3  20.251 

3  20.415 
3  20.579- 
3  20.744 
3  20.908 
3  21.072 

3  21.236 
3  21.401 
3  21.565 
3  21.729 
3  21.893 

3  22.058 
3  22.222 
3  22.386 
3  22.551 
3  22.715 

3  22.879 
3  23.043 
3  23.208 
3  23.372 
3  23.536 

3  23.700 
3  23.865 
3  24.029 
3  24.193 
3  24.358 

3  24.522 
3  24.686 
3  24.850 
3  25.015 
3  25.179 

3  25.343 
3  25.508 
3  25.672 
3  25.836 
3  26.000 

3  26.165 
3  26.329 
3  26.493 
3  26.657 
3  26.822 


21* 


m  a 
3  26.986 
3  27.150 
3  27.315 
3  27.479 
3  27.643 

3  27.807 
3  27.972 
3  28.136 
3  28.300 
3  28.464 

3  28.629 
3  28.793 
3  28.957 
3  29.122 
3  29.286 

3  29.450 
3  29.614 
3  29.779 
3  29.943 
3  30.107 

3  30.271 
3  30.436 
3  30.600 
3  30.764 
3  30.929 

3  31.093 
3  31.257 
3  31.421 
3  31.586 
3  31.750 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  34.378 
3  34.543 
3  34.707 
3  34.871 
3  35.035 


31.914 
32.078 
32.243 
32.407 
32.571 

32.736 
32.900 
33.064 
33.228 
33.393 

33.557 
33.721 
33.886 
34.050 
34.214 


3  35.200 
3  35.364 
3  35.528 
3  35.693 
3  35.857 

3  36.021 
3  36.185 
3  36.350 
3  36.514 
3  36.678 


22** 


3  36.842 
3  37.007 
3  37.171 
3  37.335 
3  37.500 

3  37.664 
3  37.828 
3  37.992 
3  38.157 
3  38.321 

3  38.485 
3  38.649 
3  38.814 
3  38.978 
3  39.142 

3  39.307 
3  39.471 
3  39.635 
3  39.799 
3  39.964 

3  40.128 
3  40.292 
3  40.456 
3  40.621 
3  40.785 

3  40.949 
3  41.114 
3  41.278 
3  41.442 
3  41.606 

3  41.771 
3  41.935 
3  42.099 
3  42.264 
3  42.428 

3  42.592 
3  42.756 
3  42.921 
3  43.085 
3  43.249 


43.413 
43.578 
43.742 
43.906 
44.071 


3  44.235 
3  44.399 
3  44.563 
3  44.728 
3  44.892 


45.056 
45.220 
45.385 
45.549 
45.713 


3  45.878 
3  46.042 
3  46.206 
3  46.370 
3  46.535 


23 


Qh. 


m  a 
3  46.699 
3  46.863 
3  47.027 
3  47.192 
3  47.356 

3  47.520 
3  47.685 
3  47.849 
3  48.013 
3  48.177 


48.342 
48.506 
48.670 

48.834 
48.999 


3  49.163 
3  49.327 
3  49.492 
3  49.656 
3  49.820 

3  49.984 
3  50.149 
3  50.313 
3  50.477 
3  50.642 

3  50.806 
3  50.970 
3  51.134 
3  51.299 
3  51.463 

3  51.627 
3  51.791 
3  51.956 
3  52.120 
3  52.284 

3  52.449 
3  52.613 
3  52.777 
3  52.941 
3  53.106 

3  53.270 
3  53.434 
3  53.598 
3  53.763 
3  53.927 

3  54.091 
3  54.256 
3  54.420 
3  54.584 
3  54.748 

3  54.913 
3  55.077 
3  55.241 
3  55.405 
3  55.570 


3  55.734 
3  55.898 
3  56.063 
3  56.227 
3  56.391 


For 
Seconds. 


8 

0 

1 

2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


Mean 
Solar 


l& 


h. 


17 


h. 


1811- 


19h 


20b 


21h- 


22* 


23h 


For 
Seconds. 
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TABLE  IV.— LATITUDE  BY  POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

Reduce  the  observed  i 

ALTITUDE  OF  POLARIS. 

tltitude  of  Polaris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  local  sidereal  time. 

(  less  than  1*  I8m.6,  subtract  it  from  lh  18ro.6; 

If  the  sidereal  time  is  I  between  lh  18nl.6  and  13h  18,u.6,  subtract  lb  J8m.6  from  It; 

(  greater  than  13h  18,x,.6,  subtract  it  from  25h  18m.6; 

and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV,  and  add  it  to  or  subtract  it 

from  the  true  altitude,  according  to  its  sign.    The  result  is  the  approximate  latitude  of  the  place. 

Example. 

—1890,  November  10,  at  9b  29m  29*,  P.  M.,  mean  solar  time,  in  longitude  29°  east  of 

Greenwich 

suppose  the  true  altitude  of  Polaris  to  be  29°  29':  required  the  latitude  of  the  place. 

h    m     a 
liocal  astronomical  mean  time  .                                                  .                     9  29  29 

J 

] 

Reduction  from  Table  III,  for  9^29"  29«          .                         .            .      +     1  34 

( 

Greenwich  sidereal  time  of  mean  noon,  November  10,  page  183      .       15  18  22.9 

Reduction  from  Table  III,  for  longitude  (=  lh  56™  east,  or  minus)       —    0  19 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time 

0  49    6.9 

h     m     s 
1  18  36.0 

Subtract  sidereal  time                                                                   .                     0  49    6.9 

Remainder  is  equal  to  hour-angle  of  Polaris   .                         .                     0  29  29.1 

True  altitude +29°  29.0 

Correction  from  Table  IV.                                  —    1  16.3 

Apj 

>rozimate  Latitude                     .            .4-28  12.7 

TABLE  IV— 1890. 

Hoar-Angle. 

Qb. 

lh- 

2*. 

3h" 

4h- 

5h- 

m 

O          / 

o          / 

O          I 

O          / 

O          / 

O          / 

0 

-  J l70  „'« 

-1  14.3    ' 

-  1    6.5     • 

-0  54.1      ' 

-0  37.8     ' 

-0  19.1     ' 

5 

1  17.0     • 

1  13.8    °S 

1    5.6   09v 

0  52.9 

0  36.3    1J5 

0  17.5    \Z 

10 

1  16.9 

1  .3.3   °6 

1    4.7   °9 

0  51.6 

0  34.8    l* 

0  15.8           | 

15 

1  16.8     •' 

1  12.8   °-5 

1    3.8   0!» 

0  50.3 

0  33.3    U5 

0  14.2    K6 

0.1 

0.6 

1.0 

1.3 

1.5 

1.7 

20 

-'  ,6-7  „„ 

-  1  12.3 

-  1     2.8 

-  0  49.0    ,  n 

-0  31.8 

-0  12.5           ' 

25 

1  16.5   °-3 

1  11.6   06 

1     1.8    ,0 

0  47.7    ,3 

0  30.3    ) 

0  10.9    1S    ! 

30 

1  16.3   °/8 

1  n.o  °-6 

1    0.8    1-° 

0  46.4      'J 

0  28.8    l* 

►      0    9.2    1? 

35 

'  '«■'    " 

1  10.3   °7 

0  59.7    1#1 

0  45.0    . 

0  27.2    l* 

0    7.6    16    , 

0.3 

0.7 

1.1 

1.4 

16 

1.7 

40 

~  '  ,5-8    « 

-  1    9.6 

-0  58.6 

-  0  43.6 

-  0  25.6 

-0    5.9 

45 

1  15.5   °3 

1    8.9   °-7 

0  57.5    lA 

0  42.2       * 

0  24.0    K6 

0    4.2    " 

50 

1  15.1    0A 

1    8..    08 

0  56.4    lA 

0  40.8    \A 

0  22.4    J"* 

0    2.5     •      ; 

55 

1  14.7    °-4 

1    7.3   °8 

0  55.3 

0  39.3 

0  20.8     '* 

-0    0.8      ' 

60 

-114.3   0A 

-  1    6.5   °-8 

-0  54.1    * 

-0  37.8    1>5 

-0  19.1 

+  0    0.9 

Hoar-Angle. 

~!F~ 

Hk. 

gh. 

91, 

ioh- 

llh- 

m 

O          / 

O           / 

O          I 

O          / 

c 

O         1                    1 

0 

+  0    0.9     ' 

+  0  20.7     ' 

+  0  39.1     ' 

+  0  54.9     ' 

+  l      6'9     08 

+  1  14.4     '      ! 

5 

0    2.6    1T 

0  22.3    !'6 

0  40.5 

0  56.0 

i  '-7  »! 

1  14.8   M 

10 

0    4.3    K7 

0  23.9    K6 

0  41.9    M 

057.1  ;■; 

>    8.5     •* 

1  15.8   °/4 

15 

0    6.0     -7 

0  25.5    1,e 

0  43.3    M 

0  58.2 

'  ™  M 

1  15.6   °-* 

1.6 

1.6 

1.4 

i.l 

0.7 

0.3 

20 

+  0    7.6             +0  27.1           1  +0  44.7 

+  0  59.3 

+  1    9.9 
1  10-«   II 

1  '6.8   " 

25 

0    9.3                 0  28.7    l'6 

0  46.1 

1     0.4    lA 

30 

0  11.0    \'7  \       0  30.3    L6 

0  47.4    l'3 

1  »•*  M 

0.6 
1  11.2    ** 

1  »6  <  „ ! ; 

35 

0  12.6    1'6         0  31.8    h5 

0  48.7    K3 

1    2.4    ,0 

0.6 

i  n.8  "; 

1  16.6   " 

1.6  ;               1.5 

1.3 

1.0 

o.e 

0.1 

40 

+  0  14.2 

+  0  33.3 

+  0  50.0 

+1     34    no 

+  '  ,24    OJl 

+  116.7 

1 16-8 ! !  i 

45 

0  15.9 

0  34.8    l'5 

0  51.3    1<3 

1    4.3    °9 

1  18.9  °-* 

50 

0  17.5    L6 

0  36.3    J'5 

0  52.5    l'l 

1    5.2   °-9 

1  13.4   9* 

1  !«•»  «' 

55 

0  19.1    " 

0  37.7      * 

0  53.7    K9 

1    6.1    °-9 

1  ".9  •* 

i  >™  " 

60 
1 

+  0  20.7    1,e 

+  0  39.1    lA 

1  Q 

+  0  54.9 

+  1    6.9   °-8 

+  114.4   °8 

0.0 
+  1  17.0           | 
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